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One of the important things to re- 
member about Byers Wrought Iron 
is its versatility. It's a good ma- 
terial to keep in mind, not only for 
its many well-known applications, 
but for the unusual jobs. 

Take for example the handles of 
the “snaps” used in producing fine 
glassware at The Duncan & Miller 
Glass Co., Washington, Pennsy]l- 
vania. These devices are used to 
pick up molten glass, and to sup- 
port partially-finished pieces in 
reheating furnaces, and so are 
exposed to high temperatures. They 
must be carefully machined, and 
so good fabrication qualities are 
required. Finally, they must stand 
long storage without depreciation: 
some of the snaps shown in the illus- 
tration are from 50 to 60 years old. 

When all these requirements 
were totaled, the logical choice 
was Byers Wrought Iron, and it 
has been regularly used in this 
application. 

With maintenance costs steadily 


rising, every thoughtful engineer 
is using extra care in selecting the 
most durable materials for today’s 
jobs. Whenever corrosion, vibra- 
tion or shock are service hazards, 


it's sound practice to consider the’ 


use of wrought iron. It has proved 
its superior durability in countless 
punishing applications, and has 
helped to reduce maintenance and 
eliminate excessive repairs for en- 
gineers everywhere. 

The superior service qualities of 
Byers Wrought Iron are the direct 
result of its unique composition 
and structure. Tiny fibers of glass- 
like silicate slag are threaded 


CORROSION COSTS YOU MORE THAN WROUGHT 
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through the body of high-purity 
iron. These fibers act like baffles, to 
halt and disperse corrosive attack, 
and so discourage pitting and pen- 
etration. The fibers also help an- 
chor the initial protective scale, 
which shields the underlying metal 
For an interesting over-all view 
of some of the many places where 
Byers Wrought Iron is working for 
engineers, ask for our bulletin, 
“10%*Uses for Wrought Iron.” 
A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, NewYork, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 
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Material and Wage Price Increases in 1946 


Construction material and wage prices recorded gains 
in 1946 ranging from 11.2 percent for skilled labor wages 
to 43.6 percent for lumber, according to the Engineering 
News-Record 20-cities average. The portion of these gains 
realized in the first half of 1946 ranged from 2.9 percent 
for cement to 16.9 percent for lumber. The remaining 
increases, effected in the latter half of 1946, ranged from 


no change in the base 
price of structural 
steel to 26.7 percent 
for lumber. 

Lumber has led the 
parade of price in- 
creases with its year’s 
gain of 43.6 percent. 
The composite aver- 
age price rose $9.28 
per M ft.b.m. during 
the first half of 1946, 
and an_ additional 
$14.62 in the second 
half. Sand, with an 
increase for the year 
of 24.8 percent, rose 
$0.16 per ton in the 
first six months, and 
$0.15 in the last six 
month. Cement 
prices rose 20.4 per- 
cent in 1946, a gain 
of only $0.08 per bbl. 
in the first half, com- 
pared to a jump of 
$0.48 in the second 
half. The warehouse 
price of reinforcing 
steel, which includes 
freight charges, also 
increased 20.4 per- 
cent, but the major 
portion of the rise, 
$0.47 per cwt., oc- 
curred in the first six 
months. A gain of 
only $0.10 per ewt. 
was realized in the 
last six months. Brick 
tose 16.3 percent in 
1946, a gain of $1.22 
per M in the first 
half, and $2.02 in the 
second half. Struc- 


Range from 11.2 to 43.6 Percent 


PRICE INCREASES 
JANUARY 1946 — JANUARY 1947 


Ratio of increase 
second half year 


Ratio of increase 
first half year 


Reinforcing Steel 


Structural Clay Tile 
Structural Steel 
Ready-Mixed Concrete 
Common Labor Wages 


| 


Skilled Labor Wages 
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tural clay tile, with a 12-month rise of 14.5 percent, in- 
creased $5.41 in the first half and $7.56 in the second half. 
The base mill price of structural steel rose 11.9 percent 
in 1946; the total gain of $0.25 per ewt. occurred in the 
first half. Ready-mixed concrete increased 11.5 percent, 
a gain of $0.43 per cu. yd. in the first half, compared to a 
gain of $0.45 in the second half. 


W age rates, con- 
trary to most material 
prices, rose more in 
the first six months of 
1946. Common labor 
wages were increased 
16.8 percent in 1946 
by a rise of $0.11 per 
hour in the first half 
and $0.05 per hour in 
the second half, ac- 
cording to the ENR 
20 -cities common 
labor average. Skilled 
labor wages rose 11.2 
percent, $0.1) an 
hour during the first 
six months and $0.08 
in the last six months, 
according to the ENR 
20-cities skilled labor 
average. 

Since removal of 
construction price 
controls on November 
9, 1946, lumber prices 
increased 17.9 _ per- 
cent; cement, 6.1 per- 
cent; brick 4.1 per- 
cent; structural clay 
tile, 3.9 percent; sand, 
2.8 percent; and 
ready-mixed concrete, 
2.4 percent. This rep- 
resented a two-months 
increase of $11.96 per 
M ft.b.m. for lumber, 
$0.19 per bbl. for ce- 
ment, $0.92 per-M for 
brick, $3.81 per M for 
structural clay tile, 
$0.20. percu.yd.. for 
ready-mixéd goncrete, 
and $0.04 qiet/totr for-- 
sand, 
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No added materials. No unusual changes 
in procedure. Making concrete that is highly 
scale-resistant and otherwise better at no 
extra cost is simply a matter of using Atlas 
Duraplastic air-entraining cement. For ex- 
ample, on Route 25, New Jersey: 


REDUCED SEGREGATION: Duraplastic concrete is more cohesive 
..- flattens out without segregation . ..coarse aggregate is well 
covered with mortar. 


f ee 


IMPROVED PLASTICITY of Duraplastic concrete is ill MINIMIZED BLEEDING is characteristic of Duraplastic con- 

trated by appearance and over-all texture of surface crete. Finishers may follow closely behind paver. This 

after first screeding. reduces long waits and overtime at end of day’s run 
. and permits early protection for curing. 


It’s as simple as A, B, C. Duraplastic cement makes 
better concrete at no extra cost. Send for further in- 
formation. Write to Universal Atlas Cement Com- 
pany (United States Steel Corporation Subsidiary), 
Chrysler Building, New York 17, N. Y. 


% 


OFFICES: Albany, Birmingham, Boston, Chi- 
cago, Cleveland. Dayton, Des Moines, Dv- 
luth, Kansas City, Minneapolis, New York, 
Philadelphia, Pittsburgh, St. Louis, Waco. 
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‘*THE THEATRE GUILD ON THE AIR’’—Sponsored by U. S. Steel—Sunday Evenings—ABC Network 
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ASCE president asks action 
on dues and junior members 


Technical sessions of annual meeting highlighted by 
symposium on multiple-purpose reservoirs and flexible 
bulkhead design symposium. 


Departing from a tradition that 
restricts the incoming president to a 
few polite generalities, Edgar M. 
Hastings, new president of the Amer- 
ican Society of Civil Engineers, opened 
his term of office with a strong appeal 
to the members to act as quickly as the 
constitution will permit on the two 
matters that he considers of utmost 
importance to the society, namely, 
granting corporate membership to the 
juniors who now have no voice in 
society affairs, and an increase in mem- 
bership dues to permit the society to 
function effectively. 

Both subjects had been under active 
discussion at the 2-day meeting of the 
Board of Direction, which preceded the 
society's 94th annual meeting held in 
New York Jan. 15-17. At the board 
meeting it was decided to ask local 
sections in each zone to circulate peti- 
tions asking for constitutional amend- 
ments covering these two specific mat- 
ters. Previously, it had been planned 
to postpone action on the question of 
corporate status for juniors until the 
much broader question of an overhaul- 
ing of the society’s entire system of 
grading members was ready for pre- 
sentation to the membership. 


Expanded activities 


Mr. Hastings’ statement came at the 
close of the opening session at which 
the society’s awards and honorary mem- 
berships had been conferred (ENR 
Jan. 16, vol. p. 81). In accepting the 
presidency, he said that the society had 
taken on new responsibilities in order 
to play a better part in national and 
international affairs. and that as a 
result the society is now operating in 
the red. To meet this latter condition, 
the outgoing board, Mr. Hastings said. 
had recommended an increase of $5 in 
corporate member dues and $2.50 in 
dues for juniors, which proposal he 
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heartily approved and_ will foster. 

As to the juniors. Mr. Hastings sa d 
that the society needs new blood to 
meet its new problems, which he be- 
lieves can best be obtained by giving 
juniors a_ greater society 
affairs. “I am convinced,” he added. 
“that a man who is old enough to vote 
for city, state and federal officers is old 


voice in 


enough to vote in this society.” As the 
matter of giving these young men a 
vote is only remotely related to the 
more controversial issue of changes in 
the upper grades, Mr. Hastings said 
that he favors the separate action 
recommended by the board and expects 
to work for it aggressively this year. 

The sessions attracted the largest reg- 
istration of society members ever to 
attend an annual meeting. Society offi- 
cials reported that the total registration 
would “closely approach” 2,500. During 
the 3-day meeting, the groups listened 
to and discussed the many papers on 
multi-purpose reservoirs, flexible quay- 
wall design, city planning, sanitary 
engineering, surveying and mapping, 
highways. and many other specialized 
matters that are reported in some detail 
in the succeeding news pages. 


Multi-purpose storage reservoirs 


After making clear at the outset that 
their ideas with respect to design and 
operation of multi-purpose reservoirs 
would be in conflict, Col. Malcolm El- 
liott, U.S.A. (Retired) and Nicholls W. 
Bowden, chief of the river control sec- 
tion of the Tennessee Valley Authority, 
found themselves in virtual agreement, 
to their expressed surprise. In such 
an atmosphere a 2-day Hydraulic Divi- 
sion symposium on the subject got un- 
der way, to produce the harmonizing of 
views that Raymond A. Hill, consulting 
engineer of Los Angeles, said was the 
objective. 

Although pointing out the conflicting 
requirements of operation of reservoirs 
for both flood control and navigation, 
Colonel Elliott pointed out that such 
multi-purpose use is possible if (1) the 
reservoir is far enough upstream so 
that most of the valley is below it, yet 
not too far above the head of navigation 
and (2) that sufficient storage for both 
purposes is provided. Fort Peck res- 
ervoir, he said, does not meet these 
specifications closely since it is too far 
above the head of navigation. 

Joint use of some reservoir storage 
is only possible when floods can be ab- 
solutely predicted, and there are few 
basins in which this can be done. He 
mentioned only the Tennessee basin as 
a possibility, although John C. Stevens 
(Portland, Ore.), in discussion, added 
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the Willamette valley in Oregon and the 
Sacramento valley in California. Col- 
onel Elliott said dial purpose must be 
designed into reservoirs, and the flood 
storage portion zealously retained for 
that purpose only. 

The U. S. Reclamation Bureau, start- 
ing out in 1902 with irrigation as the 
only purpose for storage, has continu- 
ously widened its perspective and phi- 
losophy until such multiple purposes as 
power, flood control, navigation, silt con- 
trol, recreation, and fish and wild life 
protection are now covered. This has 
been possible through acts passed by 
Congress permitting costs of such uses 
to be carried by the federal government 
rather than being absorbed by the 
users of irrigation water, according to 
E. B. Debler, regional director, Denver. 


Flood crisis reduced by TVA 


Mr. Bowden outlined the successful 
operation of the Tennessee Valley dams 
in lowering flood crests at Chattanooga, 
Paducah and Cairo. Experience in op- 
eration is being accumulated so that 
even greater future efficiency is as- 
sured. TVA fills its tributary reservoirs 
during the first four or five months of 
the year, maintains high levels for two 
or three months, and then draws them 
down. It also varies water elevation up 
and down a few feet in summer and 

(Continued on following page) 
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early fall to kill malaria larvae. Never 
yet has all the available flood storage 
in any of the tributary reservoirs been 
fully used. 

Chattanooga flood crests are lowered 
by holding flood waters in tributary res- 
ervoirs, while Cairo and Paducah get 
their protection from Kentucky Res- 
ervoir near the mouth of the Tennessee. 
One way of operating the latter is to 
discharge ahead of crests in the Ohio 
and. Mississippi, then to withhold 
the Tennessee floodwaters until those 
crests have passed. Fourteen floods in 
12 years at Chattanooga have been re- 
duced from 1 to 10 ft.. affecting a sav- 
ing from damage estimated at $12,000.- 
000. Cairo crests have been lowered 
from 0.7 to 1.7 ft.. enough to permit 
the Mississippi River leveed channel to 
carry the largest floods on record. 


Flood control and navigation 


Policies of federal departments with 
respect to multiple-purpose reservoirs 
were discussed in more detail at the 
second session of the Hydraulics Divi- 
sion, starting off with the flood-control 
and navigation work of the Corps of En- 
gineers. Albert L. Cochran, hydraulic 
engineer, office of the Chief of Engi- 
neers, on the matter of the use of flood 
storage areas for other purposes, which 
was raised at the earlier session, said 
tha! reservoirs fall into two classes, 
those in which this should not be per- 
mitted due to uncertain timing of floods, 
and those in which it can be done safely 
during seasons of the year when it is 
known that floods will not occur. Such 
use of part of the flood storage zone in 
the latter class of reservoirs has a high 
economic value when flow for power or 
navigation can be reregulated by that 
procedure, Mr. Cochran said. 

How multiple-purpose reservoirs can 
be used to aid navigation was told in 
a paper by R. J. Pafford, Jr. of the Mis- 
souri River Division office, who centered 
his discussion on the proposed develop- 
ment of the Missouri for navigation, 
power, irrigation and flood control. Mr. 
Paflord stressed the need for large 
storage space in the reservoirs well 
down on the main stem of the river if 
all four purposes are to be adequately 
served. By this means, water released 
from the upper reservoirs for power and 
irrigation can be recaptured in the 
lower reservoirs and used for naviga- 
tion and more power. 

Wesley R. Nelson, regional director 
of the U. S. Bureau of Reclamation at 
Amarillo, Texas, amplified what had 
heen said earlier in Mr. Debler’s paper 
about the progressive development of 
the bureau’s reservoirs for purposes 
other than irrigation. 

Mr. Nelson observed that there is 
much dissimilarity in the approach of 
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the several federal departments to wa- 
ter questions and suggested that the 
ASCE do what it can toward fostering 
the development of a national water 
policy. 


Other federal agencies 


Following Mr. Nelson’s paper, the in- 
fluence of other federal agencies on 
multiple-purpose reservoirs was dis- 
cussed by representatives of the Fed- 
eral Power Commission, the Fish and 
Wild Life Service, Park Service and 
Weather Bureau. E. Robert DeLuccia 
of the power commission staff told how 
that staff had cooperated with the Corps 
of Engineers in the development of 
designs for power facilities at flood- 
control dams to produce designs that 
would permit the generation of much 
more power than had ‘been anticipated 
in the origina] studies. 

The Fish and Wild Life Service is 
chiefly interested in the manner in 
which reservoirs are operated, accord- 





ing to R. Dieffenback, but the de~ie, ,5 
outlet works also is of concern ‘., tha; 
agency due to stratification o{ water 
in reservoirs. Outlets at various |eye! 
are favored. 

Merrill Bernard of the Weather By. 
reau urged the Hydraulics Division ,, 
use its influence to get the great mas 
of rainfall data now in the bureay’. 
files transferred to punch cards {o; 
analysis. This information would }¢ ,; 
unestimable value to engineers in pre. 
dicting floods and flood runoffs he <i. 

Although not a part of the multi. 
purpose reservoir symposium, <A. \. 
Karpov, in a paper before the Power 
Division, described the dual purpose 
(power and irrigation) reservoirs of 
North Africa which are designed. jn 
contrast to the usual practice, to hold 
more than a single year’s runoff—some 
as much as three years. Except in un. 
usual circumstances all water is dis. 
charged through the turbines, and al! 
is fully used for irrigation. 
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Tests probe design of bulkheads 


Because flexible bulkheads—steel 
sheetpiling confining backfill, and either 
anchored or attached to relieving plat- 
forms so as to form a quay wall—have 
been designed more by guess than by 
carefully gathered data, the Navy 
Bureau of Yards and Docks has sought 
to remedy the situation by a series of 
large-scale earth pressure tests assigned 
to Prof. Gregory P. Tschebotarioff and 
a research staff at Princeton University. 

The results of these tests to date, as 
well as their possible application to 
design and other aspects’of the problem, 
were presented in a series of papers 
before the Soil Mechanics and Founda- 
tions Division in what turned out to be 
the best attended sessions of the con- 
vention. 

The testing installation, located under 
Palmer Stadium at Princeton, is be- 
lieved to be the most extensive of its 
kind ever built, and permits testing a 
bulkhead about 11 ft. high and 5 ft. 
wide. Tests were made primarily to 
determine the amount of sand necessary 
to interpose between the sheetpiling and 
a hydraulic high-clay-content backfill 
to decrease effectively the fluid lateral 
pressure of the unconsolidated backfill 
against the sheetpiling. Measuring in- 
struments used included extensometers. 
SR-4 electric resistivity strain gages, 
dynamometers for reaction pressures 
and Carlson pore pressure cells. 

Professor Tschebotarioff reported that 
a sand dike, sloping away from the 
bulkhead on a 1:1.7 natural slope, (and 
with a 1 ft. wide berm at the top) was 
fully effective in reducing fluid lateral 
pressures to values no greater than 
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exerted by a backfill composed entirely 
of sand. Equally effective was a vertical 
sand blanket of a width equal to the 
bulkhead height, but reducing the width 
quickly reduced the effectiveness. The 
sand dike of course does not speed up 
the consolidation and thereby the sup- 
porting power of the clay backfill, and 
for this resort must be had to a pumping 
system connected to a pattern of hori- 
zontal sand drains (burlap cylinders 
filled with sand) ; to vertical sand drains 
or similar devices. 

It was also determined by corollary 
tests that consolidation of fluid clay 
backfills reduces pore pressures in the 
backfill and bending deflection and 
lateral pressures on the sheet piling: 
conventional stress-strain concepts do 
not apply, however. Nor does induced 
outward tilting of the top of the bulk- 
head decrease further the “consolidated 
equilibrum” pressures in the upper zone 
of the backfill, as sometimes is assumed. 
although pressures in the lower zone are 
decreased. Another significant finding 
was that consolidated clay and con 
solidated clay-sand mixtures exert very 
similar lateral pressures, althoug) 
laboratory tests show them to have com 
pletely different characteristics. Finally. 
there was no evidence in the tests that 
vertical arching of the sand behind a 
bulkhead offers any pressure relief. as 
is sometimes assumed. 

That the results to date of the tests 
have immediate applicability to design 
was pointed out by Harris Epstein, head 
designing engineer of the Bureau of 
Yards and Docks. The sloping sand 

(Continued on following page) 
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blanket. should be used in practice be- 
cause of its ease of placement. Also if 
the top berm is kept to less than 0.135 
times the height of the wall, the sloping 
dike will require less material. How- 
ever, Mr. Epstein surmised -that the 
berm width might have to be as much as 
0.4 the height to make the sand dike 
fully effective under surcharge loads. 
Mr. Epstein pointed out that bulk- 
heads seldom if ever develop trouble 
from failure of the piling because it is 
designed with a much higher factor 
of safety than is available in soils from 
friction and cohesion. Moreover, the 
tests show no beneficial effect from 
arching. Therefore, Mr. Epstein sug- 
gests that rational design would reduce 
the factor of safety in design of the 
structural parts of a quay wall by in- 
creasing allowable design unit stresses. 


Bulkhead failures analyzed 


That additional design knowledge on 
quay walls will be useful was empha- 
sized in papers presented by Capt. J. C. 
Gebhart (CEC) and Comdr. Lewis C. 
Coxe (CEC) design manager and assist- 
ant, respectively, of the Bureau of 
Yards and Docks, U./S. Navy. 

Sand leaks through a_ concrete 
sheetpile cutoff along the face of a 
relieving-platform type quay wall and 
undermining that permitted failure were 
then described by Captain Gebhart. The 
sheetpiles were not interlocking but an 
attempt was made to grout the tongue 
and groove joints between piles. After 
completion, the ocean-side of the quay 
wall was dredged out. The sand ap- 
parently formed a vertical “pipe” of 
moving quicksand, flowing -through 


water and out through openings that: 


were not completely stopped by grout- 
ing—causing ultimate failure of sec- 
tions of the wall. Openings extended as 
much as 60 ft. inland with depths of 
35 ft. while one cave-in involved loss of 
about 8,000 cu.yd. of material. The cor- 
rection was to provide more positive 
grouting and to do the dredging along 
the water side in vertical stages so that 
a smaller area was exposed at a time. 
The use of vertical sand drains in 
plastic clays to stabilize support for a 
similar quay wall was described by 
Commander Coxe. General dredge exca- 
vation to 30 ft. below mean low water 
was followed by refilling with 20 ft. of 
sandy material and then driving wood 
supporting piles and 2 ft. thick concrete 
sheetpiles to a depth of about 80 ft. 
Cracks appeared in the face of the 
quay wall soon after it was backfilled. 
Apparently the excessive lateral pres- 
sure acting on the bulkhead and caus- 
ing failure was due to pore pressure 
both in the backfill and in the fine 
grain clay underlying the backfill. The 
pore pressure was relieved by installing 
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Proposed method of Bureau of Yards and Docks for constructing anchored 
quay walls using a pervious sloping sand dike between the sheetpiling and the 
hydraulic clay fill, as investigated in Navy-sponsored tests at Princeton. 


vertical sand drains to a depth of 80 ft.. 
about the bottom depth of the piles. 
Drains were spaced in an 8x10-ft. pat- 
tern under the relieving platform while 
drains back of it were spaced 12x13 ft. 

The sand drains were placed by 
driving a 12-in. dia. steel pipe with a 
collapsible cap at the lower end. Dif- 
ficulty in forcing the sand out as the 
steel pipe was withdrawn was overcome 
by placing an airtight cap on the top 
of the mandrel after it was filled with 
sand and applying air pressure as the 
casing was withdrawn. A surcharged 
load in the form of a sand blanket was 
placed over the fill temporarily to assist 
in forcing water out of the material. 

Carrying the practical application of 
the principles of soil mechanics farther 
two other Navy jobs were described by 
L. A. Palmer, soil mechanics engineer of 
the Bureau of Yards and Docks. On one 
a 90 ft. homogeneous clay deposit of 
sedimentary origin was found to have a 
density and moisture content apparently 
unrelated in depth. On the second job 
a cellular sheet-pile cofferdam-type pier 
filled with and supported on sand was 
found to be safe even under severe earth- 
quake shock. Use of sand filling re- 
sulted in a considerable reduction of 
cost below that estimated for filling by 
broken rock or other available material 
that might have had greater stability. 

The single session of the Waterways 
Division was devoted to a discussion of 


Sanitary division 


Treatment of industrial waste for the 
recovery of by-products alone does not 
in itself offer much prospect as a profit- 
able venture, in the opinion of F. W. 
Mohlman, director of laboratories of the 
Sanitary District of Chicago, who ad- 
dressed the Sanitary Division on possi- 
bilities of recovery utilization. 

He pointed out that the course of 
industrial practice is characterized by 
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terminal requirements with the 
one formal paper presented by C. R. 
Denison. port development engineer of 
the U. S. Maritime Commission. Mr. 
Denison advocated marginal wharves 
rather than piers for better access and 
the use of more port equipment, espe- 
cially level-luffing cranes. 

That improvement can be made in 
operation of our home ports is shown 
by the fact that they are only 56 percent 
as efficient as terminals in other ports 
operated by U.S. forces. Also, the best 
foreign ports are far ahead of ours in 
handling packaged cargo. though our 
terminals for passengers and bulk 
freight (such as ores) are reasonably 
efficient and well managed. 

That obsolescence is more important 
than probable useful life when studying 
port structures was pointed out by 
Charles T. Leeds of Los Angeles in dis- 
cussing Mr. Denison’s statement that 
the structure above the deck can well 
be designed for shorter life than the 
substructure. 

Written discussion by John Ayer of 
Boston stated that piers should be at 
least 200 ft. wide compared to Mr. Deni- 
son’s suggested 160-ft. wide for wharves 
parallel to the shore. Stacking height 
in pier sheds has been greatly increased 
recently by the use of hydraulic lifts. 
Floor loads of 500 psf. for 12-ft. stack- 
ing height and 800 psf. for 17-ft. stack- 
ing height appears to be adequate. 


port 


discusses pollution 


the progressive recovery. and salvage, of 
products once discharged into sewers 
as worthless waste. The line of distine- 
tion between salvage and waste is stead- 
ily moving toward recovery of products 
within the factory, thus relieving the 
pollution load contributed by these 
wastes. 

What this pollution load can amount 

(Continued on following page) 
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to was evidenced from data obtained 
in scores of plants. Analysis of the 
sewered wastes from various industries 
showed that the pollution values—in 
terms of population equivalent per ton 
of raw material processed—were as fol- 
lows: Packinghouses, 173; brewery, 
142; corn-products refining. 29;  by- 
product coke plants, 11; and laundries, 
600. Particular attention was invited 
to the latter figure, which revealed that 
contrary to popular belief, laundry 
wastes have a far greater pollution effect 
than many other types of industrial 
discharges. 


Waste recovery profitable 


Manufacturers have come to regard 
salvage treatment measures as part of 
regular factory operations, said Dr. 
Mohlman, and one-time losses such as 
gluten, feed. grease. yeast and other 
products are no longer classed as 
wastes but as primary products whose 
recovery is a profitable processing meas- 
ure. 

Another aspect of industry’s role in 
the abatement of stream pollution was 
described by Ogden F. Jones. chief 
geologist of the Kansas State Board of 
Health, who praised the oil industry 
for its cooperative efforts. He described 
methods of pumping brine back into the 
ground at depths sufficient to eliminate 
contamination of surface water. 

These brines, which result from the 
tapping of oil at great depths where 
it is associated with salt water have 
six times the concentration of chlorides 
and contain seven times the solids of 
seawater, said Mr. Jones. Some of them 
contain 248 times the concentration of 
solids and 400 times the concentration 
of chlorides that are considered as 
maximums under the U. S. Public 
Health Service standards of drinking 
water quality. As a basis for appreciat- 
ing the pollution effect of these brines 
it was stated that 400 bbl. of chloride- 
free water would be required to dilute 
one barrel of brine. 


Sanitation and housing 


4 convincing outline of the role that 
sanitary engineers can play in the pro- 
motion of better housing was presented 
by M. Allen Pond, assistant professor of 
public health at Yale University. 

Said Mr. Pond: “There are three 
paths in the housing field down which 
sanitary engineers may be expected to 
go: (1) research; (2) design and con- 
struction; and (3) administration. Top 
priority would probably be assigned to 
studies of domestic sewage disposal 
methods. Also on the list would be orig- 
inal investigations into new techniques 
for household refuse disposal. Inspired 
research on plumbing may be expected, 
but routine application of any findings 
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that tend to simplify present installa- 
tions cannot be expected. 

It was Mr. Pond’s belief that sani- 
tary engineers in private practice are 
likely to find increasing opportunities 
for employment on the design and con- 
struction of group housing. As consult- 
ants to architects, planners and build- 
ers, this group may be immeasurably 
useful in improving the quality and 
liveability of new housing through the 
application of tested scientific methods. 

Sanitary engineers in public service 
—particularly those in health depart- 
ments—will be called upon increasingly 
to participate in the replanning of com- 
munities and in the solution of existing 
housing problems. During the past dec- 
ade. reported Mr. Pond, great strides 
have been taken by some city health offi- 
cials toward a solution of the problem 
of blight and slums. Almost without 
exception this work has occurred in 


cities where sanitary engineers a;, 
ployed in the health department. 
The objectives of the newly {, 


* €m- 


rmed 
Inter-American Association of Sanitary 
Engineering—an organization 0! sani- 
tary engineers serving the 2] American 


republics—were outlined by Edward J. 
Cleary, executive editor of Engine. ring 
News-Record. Designed to provide q 
means for facilitating the interchange 
of ideas and scientific information, it 
will also seek to establish standards of 
sanitation for the Americas as wel] as 
promote good will and better under. 
standing among sanitary engineers and 
other persons engaged in public health 
activities. 

Applications for membership in the 
association, which has nominal dues of 
$3 yearly, are now being received by 
Donald L. Snow, acting secretary, Pan 
American Sanitary Union Building, 
Washington, D. C. 


Highway traffic and bridge design 


Public education to point up the evils 
and waste caused by inefficient circula- 
tion of people and goods was called one 
of the most important factors towards 
the solution of today’s traffic congestion 
nroblem by William J. Shea, chief of 
staff. New York City Planning Depart- 
ment. 

Speaking before the city planning 
division of the ASCE, Mr. Shea said 
that replies to a questionnaire sent to 
27 cities with populations over 100.000 
indicated that very little had been done 
in 1946 to improve traffic conditions 
permanently. However, among the traf- 
fic “palliatives” applied were: prohibi- 
tion of curb parking with continuous 
police enforcement; one-way street im- 
provement; reduction of left-hand turn- 
ing, rerouting of transient vehicles 
and splitting the loading zones in down- 
town areas. Off-peak curb loading and 
unloading for trucks, and installation 
and re-timing of traffic signals were 
used effectively in some cases. 

“Vitally needed in every city,” Mr. 
Shea continued, “is the adoption of a 
comprehensive and integrated program 
of street and expressway improvements. 
Additional off-street parking, truck and 
bus terminals. improved transportation, 
modernized traffic engineering meas- 
ures. continuous police enforcement, 
and public education in traffic manage- 
ment are essential elements in such a 
program.” 

In response to questions, Hoy Stevens, 
chief of the section of equipment and 
maintenance, American Trucking Asso- 
ciation, said that construction of union 
truck terminals could contribute only 
partly to the solution of the problem as 
only two-fifths of the total tonnage en- 
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tering and leaving cities passes through 
such a depot. Off-street parking was 
emphasized as the most effective, prac- 
tical solution to congestion. 

Tackling the formidable subject “Evo. 
lution and Coordination of Transpor- 
tation” with the same zeal he displayed 
on the Alcan Highway and Ledo Road, 
Col. John W. Wheeler, now back on 
his old job with the C. B. & Q. R.R. 
gave the highway division a quick 
resume of the transportation systems 
in this country, deplored the discrepan- 
cies in taxes, summed up the history of 
regulation and pleaded for a sound co- 
ordination of railroad, highway, water- 
way and pipeline transport. All four 
forms of transportation must be kept 
in economic health, he declared, for the 
nation has no more commodities avail- 
able for consumption than we can haul, 
and all four are necessary to move the 
nation’s goods. He warned that na- 
tionalization of the railroads, freely 
advocated in many quarters, means na- 
tionalization of all transport, for “the 
government will not stand for compe- 
tition.” 


Concrete bridge decks 


Three lengthy papers describing the 
bridge research work at the University 
of Illinois were presented at the struc- 
tural session. The general procedure 
used in the extensive testing work with 
large size models of both flat-slabs and 
reinforced-concrete decks or steel-gir- 
ders was outlined by F. E. Richart. re- 
search professor of engineering mate- 
rials at Illinois. The work described was 
done in two stages—tests with loads that 
created no cracking of the structures 

(Continued on following page) 
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ana with loads of larger size that pro- 
duced considerable cracking. With both 
type of tests, the results compared favor- 
ably with the theoretical. Special load- 
ing and calibrating devices were re- 
quired for the work. 

Numerous tests of I-beam bridges 
revealed that in a reinforced concrete 
slab the stress in the reinforcing steel 
immediately beneath a single concen- 
trated load on the deck is always con- 
siderably less than that computed by 
most design theories, M. M. Newmark, 
research professor in the University of 
Illinois civil engineering department, 
reported. This finding was not consid- 
ered unreasonable by Professor New- 
mark, since he views the theory apply- 
ing to the immediate region of the load 
as not properly applicable to the rein- 
forced concrete after cracking. 

Ten years of work by Professor New- 
mark has convinced him that generally 
too much longitudinal reinforcing is 
used in slab and steel-girder bridges. 
Considerable work with composite 
I-beam bridges revealed that stress 
theories for this type of structure were 
also considerably on the conservative 
side, Mr. Newmark further reported. 
He believes that the amount of horizon- 
tal steel provided by using most theories 
of design could be reduced by about 
30 percent. 

The extensive work on evaluating 
the action of shear construction in com- 
posite I-beam construction at Illinois 
was described by C. P. Siess of the 
university’s testing laboratory. His pa- 
per dealt in considerable detail with 
the effectiveness of connectors made of 
short lengths of light channels welded 
to the upper flange of the beams in a 
transverse position. 

The effectiveness of such connectors, 
Professor Siess reported, was approxi- 
mately proportional to the length of 
the connector. Variations in web thick- 
ness of the channels produced variations 
in the effectiveness of the connectors, 
although the magnitude of the changes 
was far less than would be expected 
from the changes in the section modulus 
of the web. It was found that increas- 
ing the compressive strength of the con- 
crete increases the effectiveness of the 
connectors. The channels act like dow- 
els, it was concluded. 


Bridge clearances 


A symposium on the problem of 


bridge clearances arranged by the 
oint Committee on Waterway Clear- 
aces, Charles T. Leeds, consulting engi- 
ueer, Los Angeles, chairman, failed to 
bring out many problems. Rather, there 
seems to be wide satisfaction with the 
current practices of the War Depart- 
ment in this often controversial activity 
of fixing horizontal and vertical bridge 
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clearances. Lieut. Gen. Raymond A. 
Wheeler, Chief of Engineers, stated that 
the War Department policy involves 
first the establishment of standard 
bridge clearance guides for all impor- 
tain waterways, and second, the exami- 
nation and study of each particular 
bridge in the light of local and modern 
conditions. Mistakes have been made, 
General Wheeler admitted, but they 
have been few, and every attempt is 
made to weigh all conflicting interests. 
The most important point brought out 
in discussion is that for fixed bridges 
vertical clearance has the most direct 
effect on costs, and that every attempt 
should be made to keep it to a minimum. 


Construction education 


The need for construction education 
training in engineering schools was 
pointed out by Harold Richardson, Ex- 
ecutive Editor, Construction Methods. 
Mr. Richardson called attention to the 


fact that construction is civil engineer- 
ing’s biggest industry and the country’s 
second industry, yet it is largely ignored 
by civil engineering courses. The devel- 
opment of construction equipment, 
which makes modern construction pos- 
sible, was also pointed out as a subject 
ignored in engineering training. He 
suggested elective courses in labor re- 
lations, job management, equipment use 
and application, safety and other con- 
struction procedures be offered to stu- 
dents bent upon a building career. 

Discussion, led by Frank A. Nikirk 
of Milton-Hale Machinery Co., Albany, 
N. Y., emphasized the importance of 
teaching the use of equipment. Profes- 
sors in attendance were divided in opin- 
ion, some claimed theoretical courses 
are more important in developing the 
student mind, but others agreed that 
the colleges were falling short in train- 
ing civil engineering students for careers 
in industry. 


Aerial mapping for highway studies 


Aerial surveys in 1941 for the Pali- 
sades Parkway in New York State cost 
only $17.500 for work that was expected 
to cost $75,000 by ground survey meth- 
ods, Edward T. Gawkins, deputy chief 
engineer of the New York Department 
of Public Works told the Surveying 
and Mapping session. Mr. Gawkin’s de- 
partment has been using aerial photo- 
graphs on highway work since 1926 and 
at present has aerial topographic map- 
ping projects underway in seven sepa- 
rate areas of the state. The average 
cost of aerial topographic maps of 
New York highway development has 
been $1 per acre for a,strip one mile 
in width, including the price of a set 
of vertical aerial photographs at a scale 
of 1” equals 500 ft. Although he feels 
engineers have only begun to utilize the 
full advantages of this modern tool in 
highway design, Mr. Gawkins stressed, 
however, that aerial surveys have not 
completely eliminated the need for basic 
ground surveys. This need also was 
stressed by Philip Kissam, chairman of 
the meeting. 

Aerial mosaics covering an area 1.500 
ft. wide cost New Jersey from $600 to 
$800 a mile, according to Spencer Mil- 
ler, Jr., commissioner, New Jersey State 
Highway Department. 

Mr. Miller placed special stress on 
the value of aerial surveys in prelimi- 
nary studies and in making locations 
through built up areas where the ar- 
rival of ground survey parties frequently 
arouses hostility and undesirable specu- 
lation in real estate. His department has 
also found large air views of great help 
in presenting projects to the public. 

Mr. Miller also laid special emphasis 


January 23, 1947 


en the importance of having the high- 
way engineers fly over the routes under 
study. He said that he had recom- 
mended to S. Johannesson, head of his 
planning division, that he have the 
whole division fly over the areas now 
under study. 

Wm. J. Cox, head of the Connecticut 
Highway Commission described how 
his department is using large scale 
aerial maps in a study of the relocation 
of U. S. Route 1 through the easterly 
approach to New Haven. 

Mr. Cox said that they had had maps 
made covering an area one mile wide. 
These cost $885 a mile. The inked maps 
are at a scale of one inch equals 200 
ft. and have 5-ft. contours. 


Mountain highway work 


How the Massachusetts Department 
of Public Works has used aerial maps 
to great advantage in relocating Route 
20 through the mountainous country 
west of the Connecticut River was told 
by E. C. Houdlette, director of the sur- 
vey division. The cost of ground re- 
connaisance surveys was estimated at 
$1,200 a mile for 19 miles and would 
take 6 months. The aerial surveys cost 
$629 per mile (86c. per acre) and cov- 
ered a strip 6,000 ft. wide. 

Mr. Houdlette stated that his depart- 
ment has entered into a contract with 
Harvard University to make a very 
thorough study of aerial surveying for 
highway purposes. It will include a 
determination of the best types of cam- 
era lenses, films and filters, also the 
best elevations from which to take 
photos for specific purposes. The re- 
sults of the survey are to be published. 
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NEWS IN BRIEF 





In telegraphic form, here are latest 
news developments on the engineering 
and construction front during the week. 


Constraction—L,. B. Smith Industries 
is planning an 8-story apartment hotel 
at Harrisburg, Pa., to cost $1,750,000 
. . . Gulf Oil Corp., Philadelphia, Pa., 
has announced the Lummus Co., New 
York City, as general contractor for a 
new $3,500,000 polyform unit refinery. 
. . » Early start on a $2,500,000 market 
at Montreal, Que., is predicted .. . 
A $1,200,000 power plant and track 
work at Sewaren, N. J., for the Public 
Service Electric and Gas Co., has been 
approved . .. Construction of the second 
and main unit of the Johns-Manville’s 
research center near Bound Brook, 
N. J., has been started. . . Consolidated 
Steel Corp. has a contract from the El 
Paso Natural Gas Co. for the fabrica- 
tion of about 100 miles of 26-in. pipe 
for 1947 delivery at a price exceeding 
$2,500,000. It will be laid east of the 
Colorado River . . . The University of 
Tennessee, Knoxville, has a proposed 
$15,000,000 building expansion program 
... The Eddy Paper Corp. will erect a 
factory building at Rockford, Iil., which, 
with equipment, will cost $1.000,000 
. . » General Electric Co. will build a 
laboratory to test jet engines at Lynn, 
Mass. ... Rohm and Haas, plastic manu- 
facturers, will build a $1,000,000 plant 
on a 500-acre site on the Ship Channel 
at Houston, Tex... . The Tex-Mex Ce- 
ment Co. will build a $5,000,000 port- 
land cement plant at Corpus Christi, 
Tex. . . . Building permits totalling al- 
most $11,000,000 were issued in 1946 at 
Wilmington, Del. . . . Construction at 
Richmond, Va., in 1946 totalled 1,677 
buildings estimated to cost $13,555,129. 


Highways — Approximately $9,975,- 
000 will be spent during 1947 for recon- 
struction, widening and resurfacing 
existing roads by the Pennsylvania 
Department of Highways, reported Sec- 
retary Ray F. Smock. This will cover 
the improvement of 417 miles of high- 
way ... Governor W. W. Bacon of Dela- 
ware has recommended appropriations 
of $2,000,000 besides amounts included 
in the regular budget of the state high- 
way department to match federal funds. 


Water supply and sewers— Altoona, 
Pa., has plans nearly completed for 
two sewage disposal plants to cost $1,- 
300,000 . . . A water supply totalling 
10.000.000 gpd. may be developed for 
Jamestown, N. Y. 
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Foaming of waste sulphite liquors 


seen as effective treatment method 


New York State Sewage Works Association told of experimentg| 
work on industrial waste—Martin elected president. 


Possibilities of a new method for the 
treatment of concentrated waste sulphite 
liquors, based on intensive aeration to 
induce foaming, was described before 
the New York State Sewage Works As- 
sociation meeting in New York City 
Jan. 18. 

R. P. Logan and H. Heukelikian, 
assistant and associate of the depart- 
ment of sanitation, New Jersey Agricul- 
tural Experiment Station, told of labora- 
tory experiments in which they aerated 
this heavy, syrupy waste in contact with 
biological growths. They compared the 
effectiveness of so-called foam-phase 
and liquid-phaséeoxidation. 

The foam-phase treatment consisted 
of agitating the sulphite waste violently 
with air to produce a complete foam. 
This reduced the biochemical oxygen 
demand 80-85 percent in 24 hr. and as 
much as 50 percent in 6 hr. Contrasted 
with this were results obtained from the 
more orthodox method of simply aerat- 
ing the liquid without attempting to 
create foaming. Here the reduction in 


B.O.D. was not in excess of 30 percent 
in 24 hr. 


Stream pollution analysis 


Also highlighted on the program was 
an explanation of stream pollution and 
self-purification, using financial com- 
parisons as an analogy, provided by 
Prof. C. J. Velz, head of the civil engi- 
neering department, Manhattan College, 
New York. He termed dissolved oxygen 
content and reaeration phenomena as 
assets of streams; the B.O.D. of pollu- 
tion was regarded as a liability and an 
outstanding debt. He pointed out that 
if the demand for oxygen is excessive 
in relation to that made available, the 
stream goes into “bankruptcy” and 
nuisances result. 

Wellington Donaldson, chief of the 
bureau of sewage disposal, New York 
City, was honoted with the Kenneth 
Allen Memorial Award, given by the 
Federation of Sewage Works in recog- 
nition of his many accomplishments in 
the management of sewage disposal 
operations. Also recipients of a Kenneth 
Allen award, were Thomas Riddick, 
consulting engineer, and H. O. Johnson, 
operator, of Great Neck, for their paper 
on sludge removal. 

The Lewis V. Carpenter Award was 
given to Uhl T. Mann, operator of the 
Syracuse, N. Y., sewage treatment 
works. 
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For the coming year Alexander ¢ 
Martin, of Tonawanda, and Edwin ( 
McKeeman, of Freeport, were clecte: 
president and vice president, resper 
tively. A. F. Dappert was reelecte; 
secretary-treasurer. 

Francis Friel, consulting encine. 
and president of the Federation 4; 
Sewage Works Associations, reporte 
that membership had increased 32 per 
cent in six years and that 29 section. 
comprise the association, four of whic! 
are in countries outside the U. S. 





Rudolph P. Miller dies, 
expert on buildings 


Rudolph P. Miller, 80, former supe: 
intendent of buildings for the Boroug) 
of Manhattan, N. Y. City, died in Whit: 
Plains, N. Y., Jan. 18. He received 4 
civil engineering degree from Columbia 
in 1888, and, after some railroad experi 
ence Mr. Miller entered city service a- 
a building inspector. From 1900 to 1905 
he was chief engineer of the buildin 


department, and then served as buili 
ing superintendent from 1905 to 1910. 
and again from 1920 to 1922. Fron 
1922 until] his retirement in 1945. |. 
was a consulting engineer. 























MAJOR MEETINGS 


Associated General Contractors, 4! 
nual convention, Stevens Hot 
Chicago, Ill., Jan. 27-30. 


National Crushed Stone Association, 
annual meeting, Edgewater Beac! 
Hotel, Chicago, Ill., Jan. 27-29 


Associated Equipment Distributors. 
28th annual meeting, Edgewater 
Beach Hotel, Chicago, Ill, Fe! 
13-15, 1947. 


American Road Builders Associa 
tion, annual convention, Palmer 
House, Chicago, Ill., Feb. 17-21 


American Concrete Pipe Association, 
annual national convention, Stat- 
ler Hotel, St. Louis, Mo., Feb 


23-25. 


American Concrete Institute, 43rd 
annual convention, Netherlands 
Plaza Hotel, Cincinnati, Ohi 
Feb. 24-26. 


National Council for Stream _ Im- 
provement, annual meeting, Wa!- 
dorf Astoria Hotel, New York 
N. Y., Feb. 24-26. 


American Society for Testing Mate- 
rials. Committee Week, Ben- 
jamin Franklin Hotel, Philade!- 
phia, Pa., Feb. 24-28. 












Association of Highway Officials of 
the North Atlantic States, 23rd 
annual meeting, Hotel Traymore, 

26-28. 





Atlantic City, N. J., Feb. 
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OBITUARY 


——— 


Frederick Robert Shaffer, 66, Spruce 
Pine, N. C., who for the last four years 
has been employed at Oak Ridge, Tenn., 
died Jan. 11. He obtained his civil 
engineering degree from Pennsylvania 
State College and formerly was associ- 
ated with the Pennsylvania Railroad 
and the Western Electric Co. 


Alexander Greig Fleming, 65, civil 
engineer, died at Montreal, Ont., Jan. 8. 
A graduate of Queen’s University, King- 
ston, Ont., he formerly was with the 
Canada Cement Co. 


J. Albert Holmes, Somerville, Mass., 
retired civil engineer, died Jan. 1. Mr. 
Holmes was graduated from Norwich 
University in 1895. He served in the 
engineering departments of Cambridge, 
Somerville and Boston and was general 
superintendent of parks in Cambridge. 
He supervised the construction of the 
Charles River Drive in Cambridge. 


James H. Dawes, 86, engineer, who 
constructed waterworks, electric plants 
and railroad facilities throughout the 
eastern seaboard states, died in Phila- 
delphia, Pa., Jan. 14. His work in- 
cluded construction of the water system 
of the Pennsylvania RR, dredging of 
the N. Y. State Barge Canal, and part 
of N. Y. City’s Catskill aqueduct. 


Edward Anderberg, 65, of White 
Plains, N. Y., an engineer with the 
Bureau of the Budget for five years, 
died in Washington, D. C., Jan. 18. 
He had previously worked for the N. Y. 
State Barge Canal and had been divi- 
sion engineer for the Westchester 
County Park Commission. He had civil 
engineering degrees from New York 
University and had taken special tech- 
nical courses at Columbia University. 
Recalled from retirement at the out- 
break of the war, Mr. Anderberg served 
with the war projects unit of the bureau, 
and since the war he had prepared tech- 
nical reports on military and civil works 
projects of the Corps of Engineers. 


William N. McDonald, 77, retired 


civil engineer, died in Jacksonville, Fla., 
Jan. 6. 


Carlisle Madson, 53, a civil engineer 
employed by the state of Minnesota for 
a number of years, died in Minneapolis, 
Jan. 4. 


L. Vincent Metz, 74, civil engineer 
and surveyor, died at Erie, Pa.. Jan. 5. 
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Bruns dies, 
was Pacific engineer head 


Rear Admiral Henry F. Bruns, 57, 
director of the Pacific Division of the 
Bureau of Yards and Docks, died in 
Oakland, Calif., Jan. 20. An Annapolis 
graduate, (1911) he received a degree 
in civil engineering from Rensselaer 
Polytechnic Institute in 1914. He served 
on construction in Cuba, and later was 
public works officer at several locations. 
From 1934 to 1937 he was project man- 
ager for the bureau on construction of 
ordnance projects. From 1938 to 1941 
he served as public works officer at 
Pearl Harbor and for the 14th naval 
district, supervising construction at 
Pear] Harbor and other Pacific loca- 
tions. In June, 1942, he became public 
works officer at the naval operating base 
at San Diego, Calif., and later super- 
vised all naval shore construction on 
the west coast. During the last half of 
1945 Admiral Bruns served as Director 
of the Atlantic Division, and early last 
year he was assigned to the Pacific 
Division post. 


—_—@—— 


Lt. Gen. D. I. Sultan dies; 
Army Inspector General 


Lieut. Gen. Daniel I. Sultan, 61, civil 
engineer, Army Ground Forces com- 
mander in the China-Burma-India thea- 
ter from Oct., 1944, to June, 1945, and 
since July, 1945, Inspector General of 
the Army, died in Washington, Jan. 14. 

A native of Oxford, Miss., General 
Sultan attended the University of Mis- 
sissippi from 1901 to 1903. and then was 
appointed to the U. S. Military Acad- 
emy at West Point, from which he re- 
ceived a degree of bachelor of science 
and his Army'commission in 1907. In 
1916 and 1917 he served in the Philip- 
pines with the Corps of Engineers, and 
during the first world war he was a 
colonel on the General Staff. 

Between the two wars General Sul- 
tan rose to permanent brigadier gen- 
eral and served in various commands. 

Noted in the Army as an administra- 
tor, General Sultan lived up to his rep- 
utation when he entered the C.-B.-I. 
theater under the late Gen. Joseph Stil- 
well. One of his chief assignments was 
the establishment of land, river, pipe 
and airline communications to increase 
the flow of supplies to China. 

He succeeded and his success was 
recognized by the Chief of Staff, Gen- 
eral of the Army George C. Marshall, 
with a third oak-leaf cluster to his Dis- 
tinguished Service Medal, equivalent to 
a fourth D. S. M. He was the first man 
in the Army ever to win this decora- 
tion four times. 
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CONSTRUCTION 
ACTIVITY 


As Reported this week to... 
Engineering News-Record 


CONTRACT VOLUME 


Continental U. 8S. Only 
(Thousands of Dollars) 

Week of 
dan. 23 

1947 
Federal .... $1,269 
State & Mun. 22,522 


r——Cumulative 
1947 1946 
(4 wks.) (4 wks.) 
$17,854 $36,816 
89,039 56,356 
$93,172 
184,908 


$278,080 


$106,893 
229,563 


Total Public. $23,791 
Total Private 50,083 
$336,456 


U. S. Total... $73,874 


WHERE CONSTRUCTION ACTIVITY 
ORIGINATED THIS WEEK 


Dollar Volume (Thousands) 
r—Cumulative 
1947 1946 
(4 wks.) (4 wks.) 
$14,342 
6,992 
8,093 
31,024 


This 
Week 
aac eeeee 


Type of Work 
Waterworks 
Sewerage 
Bridges 
PEPE an sccs § 
Earthwork, Water- 

ways 
Buildings, 

Industrial 

Commercial! 
Unclassified 
NOTE: Minimum size projects included 
are: Waterways and waterway projects, 
$22,500; other public works, $40,000; in- 
dustrial buildings, $55,000; other build- 
ings, $205,000. 


5,838 
21,076 
64,265 

155,237 
29,589 


NEW PRODUCTIVE CAPITAL 


r-— Cumulative—. 

1947 1946 
(4 wks.) (4 wks.) 
NON-FEDERAL .... ,270 $92,466 
Corporate Securities .720 45,811 
State and Municipal 46,655 
FEDERAL 158,320 


Total Capital 


$250,786 


ENR INDEX NUMBERS 


Index Base = 100 1913 192 
Construction Cost..Jan.’'47 381.68 18 
Building Cost.....Jan.'47 288.78 15 
ER o’e'x'e a0 
SIX UNTTS 


6 
4 
1 


» 7 
56.11 
.. Dec. "46 207 91 
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Ways to Cut Highway Costs 


IN THE SPECIAL HIGHWAY SECTION of this issue are 
statements of experience with highways cost trends 
during the past year from ten widely scattered 
states. All reflect the great increases that have 
occurred in relation to prewar prices. Less clearly 
indicated is a leveling of costs around current 
prices, and some observers see signs of a slight 
downward trend. But whatever the trend, it is 
obvious that overall costs are going to continue 
high in relation to prewar levels, which means 
that more consideration should be given to ways 
for cutting costs. That fact gives special signifi- 
cance to economies that were practiced successfully 
during the year by some of the state highway 
departments, as reported in these pages. Costly 
hand operations, such as rubbing exposed concrete 
surfaces with abrasives, were eliminated, small 
concrete structures were redesigned to facilitate 
the greatest possible reuse of form panels, struc- 
tural details were simplified, more attention was 
given to the wider use of mechanical equipment, 
large contracts were broken-down into smaller ones 
which could be completed in a short time and. 
during the latter part of the year, paving contracts 
for the new year’s work were let to permit contrac- 
tors to stock-pile materials and assemble equip- 
ment during the winter months. Continued restudy 
of designs, work methods and specifications to see 
where time and money can be saved at no sacrifice 
of quality should pay substantial dividends. 


Sanitary Engineers and Housing 


REFLECTIONS on the role of the sanitary engineer 
in the field of housing, presented by Prof. M. Allen 
Pond, of Yale University, at the ASCE meeting 
last week and abstracted elsewhere in this issue, 
were not based on academic contemplation alone. 
His very practical outline of the ways by which 
the special talents of the sanitary engineer could 
be utilized for the improvement of housing reflected 
experiences gained during the war. As an officer 
of the U.S. Public Health Service assigned to hous- 
ing developments, he saw at first hand how site 
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selection and modification of design and cons}rye. 
tion could make great differences in the “liye. 
ability” of housing from a hygienic standpoint. |) 
pointing to the pattern of cooperation that was 
developed during the war between sanitary engi. 
neers in consultation with planners, architects and 
builders, Professor Pond properly raises the ques. 
tion: If this was possible under emergency war 
conditions, is it not even more desirable now as 
we embark on a vast program of permanent public 
and private developments? Obviously, there are 
many aspects of housing that would be benefitted 
as a result of sanitary engineering counsel. The 
proposals made by Professor Pond call for sym. 
pathetic response from the building industry. 


Extending Soils Knowledge 


ENGINEERS and construction men, impatient with 

soil-mechanics research results not immediate] 

applicable in the field, should be gratified with 

the Navy-sponsored tests on flexible bulkheads cur- 

rently under way at Princeton. As reported to 

the American Society of Civil Engineers last week. 

the tests have shown the value of a sand fill inter- 

posed between a hydraulic clay fill and the steel 

sheetpiles, have fixed its volume as that which will 

stand at normal angle of repose sloping back from 

the sheetpiling, and have indicated that no pres-, 
sure relief on the bulkhead can be expected from 

vertical arching in the sand. These are results 
that can be used in practice. One further basic 
fact is still under study—the necessary width of 
berm on top of the sand fill to develop its full 

strength under surcharge loads. With this estab- 
lished, engineers should be able to improve flex- 
ible bulkhead design, minimizing failures and per- 
haps effecting economies. For thus extending soils 
knowledge, Professor Tchebotarioff of Princeton 
and the engineers of the Bureau of Yards and 

Docks who are working with him deserve the 
thanks of the profession. 


Why 1940 Prices? 


THE YARDSTICK for measuring contractors’ bids on 
highway construction since V-J Day has resided in 
the question, “Do they compare favorably with 
1940 prices?” Changed conditions, however, wat- 
rant examination of the present propriety of this 
measure. Without doubt, in a period of many 
uncertainties, it served as a good working tool by 
establishing, on the one hand, a uniform basis 
for comparing unit prices offered by contractors 
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who had little knowledge of what their construc- 


tion costs would be and, on the other hand, a bench 
mark to which engineers’ estimates could be refer- 
enced. Now that we have completed a full calen- 
dar year of postwar highway construction, however, 
most contracting agencies have a fair to accurate 
knowledge of what constitutes reasonable unit con- 
tract prices. Moreover, most contractors have some 
rather definite information on what their construc- 
tion costs will be. Under such conditions com- 
parisons with 1940 prices lose much of their value, 
and worse still result in such large percentage 
increases—as described in detail elsewhere in this 
issue by ten state highway departments—as seri- 
ously to threaten execution of the 1947 highway 
program. Accepting the fact that highways no 
longer can be built at per-mile costs anywhere 
near those prevailing in 1940, would it not be 
better to substitute 1946 prices as a basis of com- 
parison for bids received during 1947? Such 
action wotld simplify the preparation of both bids 
and éstimates, and should aid in holding the line 
against future rises in unit prices. 


Ten Years of the Bay Bridge 


IN THE TEN YEARS since ferry boats gave way to 
the San Francisco-Oakland Bay Bridge, transbay 
trafic has developed to such an extent that where 
there was no roadway before, now nine traffic lanes 
are sometimes overloaded during rush hours. This 
rush-hour traffic has been increased enormously by 
factors that the designers did not foresee. Chief 
among these is a great increase in the number of 
people who use private automobiles in prefer- 
ence to mass transportation facilities. 

The significance of this trend extends far be- 
yond the San Francisco region. It should be taken 
into consideration by those who plan for freeways 
through congested regions as well as by the plan- 
ners of bridges across water barriers like the San 
Francisco Bay. A new facility always generates 
additional traffic, and it may effect changes in 
types of traffic. Either may result in the necessity 
for building a parallel bridge or freeway; and it 
may then be discovered that a quite different loca- 
tion for the initial project should have been chosen. 

Under proper long-range planning, the first pro- 
ject to be built should be related to others that 
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future developments may make necessary. In this 
way the first-built facility will serve adequately for 
a much longer period than it otherwise would. 
And it will fit properly into any future traffic pat- 
tern. The history of the Bay Bridge lends support 
to such a contention. 


Swollen Engineering Schools 


READERS OF THIS JOURNAL undoubtedly have been 
impressed with the fact that there are record-break- 
ing enrollments in all of our engineering schools, 
and that perhaps a third of the total are in the 
civil engineering departments. Of course, the 
majority of these students are veterans, and most 
of them are in college largely because of the edu- 
cational aid features of the G-I Bill of Rights. 
But why do so many of these young men choose 
engineering as their life work? Is it simply due 
to the wartime prestige of all technical endeavor 
or are there more fundamental reasons? 

Engineering curricula with their emphasis on 
mathematics and other exact sciences are not easy. 
Nor can the hope of large future financial rewards 
be a prime consideration in the choice of this 
profession, for the civil engineer earns only an 
average income. 

It is probable that there is a certain glamor 
about civil engineering; our big projects inspire 
the would-be engineer and stimulate his imagina- 
tion. But it is also certain that many of these 
students are convinced that an engineering career 
offers something really worthwhile, that in sani- 
tation, highway work, water supply, irrigation, 
flood control, municipal service, or bridge and dam 
building there is ample scope for his best efforts 
in the public service. Those who have practiced 
in the field of civil engineering and construction 
know that there has ben a basis for such conviction 
in the past. They will likewise want these young 
men to find justification for it in the future. 

The best insurance for such a happy outcome 
is to have jobs waiting for those students who make 
the scholastic grade to graduation. There will be 
more graduates. -There must, therefore, be more 
jobs, not only in booming times but continuously. 
It is not too soon for the profession to start think- 
ing and planning for the future of these young men. 
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Airport Fill on Soft Bottom 
Controlled to Avoid Mud Waves 


Contents in Brief—/n making a 6,000,000-cu. yd. fill at the San Francisco 
Municipal Airport, careful control of depth was necessary to adequately 
consolidate underlying mud without building up pressures that would pro- 
duce excessive mud waves. The fill, part of a $20,000,000 airport expansion 
project, was placed at rates as high as 1,000,000 cu. yd. per month. 


CAREFUL REGULATION of initial depth 
on a 6,000,000-cu.yd. earth fill, made 
in expanding facilities at the San 
Francisco Municipal Airport, was 
used to obtain maximum consolida- 
tion of the underlying bay mud with 
a minimum of fill material. By use of 
a specially built $500,000 haul road 
the fill was advanced at rates as high 
as 1,000,000 cu.yd. per month. 

The municipal airport is located 
on the bay shore some 15 miles south 
of San Francis¢o’s business district. 
More than 20 years ago a runway 
suitable for what would now be con- 


sidered light planes was constructed 
on marsh land at this location. All 
of the several expansions since then 
have required fill, either dredged or 
dry, on bay mud. The latest and lar- 
gest fill contract, described in the 
following, will practically complete 
the expansion program. 


Airport history 


Development of this airport from a 
one-runway field to the extensive air 
terminal now under construction con- 
stitutes a record of one municipality’s 
endeavor to keep up with the progress 


Present runway and toxiway system 
Runway ond toxiway system under construction 


Original shore line 

Fill, first step 

Fill, second step 

Fill, third stép 

Fill, present construction 
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of aviation. Because San Fran: 
located on a hilly peninsula. there 
were few areas available suita}.Je {, 
an airport. Even at the |i ation 
chosen the only way to obtain the 
area ultimately needed was to ake 
an extensive fill on tidal mud flats. 
Successive steps in making this {il 
are shown in Fig. 1. With each ex. 
pansion project, the runway pattern 
was altered. The first extension was 
undertaken some 15 years ago, the 
second 8 years ago, and the third dur- 
ing the recent war. 

From the very outset, expansion 
of this airport to the west has been 
prevented by the fact that the western 
boundary has been a four-lane major 
highway. However. this highway is 
now being relocated and rebuilt as a 
freeway about half a mile farther 
west. Additional space thus made 
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Fig. 1. Each successive step in expanding the San Francisco Municipal Airport has required fill on bay mud. An entirely 
new pattern of runways will result from the current construc tion program. 
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Fig. 2. A $500,000 haul road, built expressly for this airport job, required the construction of three major overpasses. 


available to the airport will be used 
for hangars, shops, administration 
area, etc. 

The current airport expansion pro- 
gram includes a new administration 
and hangar area to replace the exist- 
ing facilities, which with minor revi- 
sions and expansions have been in use 
for more than two decades. In addi- 
tion to providing a modern air ter- 
minal for domestic air lines, a new 
port of entry will be available for 
trafic from overseas. Most of the 
area to be available for lease to com- 
mercial air lines for their shops, etc., 
has already been allocated. 


Filling on soft mud 


The chief problem in this final step 
in the airport development was the 
matter of obtaining a safely com- 
pacted, stable fill in an area covered 
by water over a soft mud bottom 
reaching to a depth of minus 80 ft. in 
places. To assure this result, the fill 
had to be placed in such a way as to 
avoid trapping any of the soft bay 
mud in pockets. It was not economi- 
cal nor was it necessary to excavate 
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in advance of the fill so long as filling 
operations could be conducted in such 
a way as to squeeze out fluid mud 
and adequately compact such mud as 
remained. 

The technique in attaining this ob- 
jective was to so place the fill as to 
squeeze out undesirable material as 
the fill progressed. Much of the fill 
was placed in an area enclosed on 
three sides, the fourth side being open 
toward the bay. Filling started at the 
bottom of the “U” thus formed and 
gradually advanced toward the open 
side, forcing the fluid mud ahead of 
the fill. 

In addition to the fluid mud, much 
of the moisture in the mud left in 
place was squeezed out. Once a de- 
sirable “mud wave” was started by 
such a procedure, it was necessary to 
keep it moving and hence a slight 
surcharge (Fig. 3) was maintained 
along the forward edge of the fill. 
This surcharge also served as a dike 
for protection against high tide (El. 
9.4). 

The principle of keeping this small 
mud wave moving was so important 
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that specifications required that the 
fill face advance at least once every 
working day and that during idle pe- 
riods (weekends or holidays) concen- 
trated loads be left on the edge of the 
fill. These concentrated loads were 
formed by dumping fill near the edge 
without spreading it with bulldozers. 
Had the mud wave been left to con- 
solidate, it might have been filled 
over, leaving a bulge of mud in the 
fill. Then, when finish grade was 
reached the increased settlement at 
the point of the bulge would cause 
soft spots in the runway. 


Two kinds of mud waves 


Although it was necessary to have 
enough fill to consolidate the under- 
lying mud and advance the desirable, 
moderate mud wave. if too great a 
layer of fill material had been placed, 
the shearing strength of the mud 
would have been exceeded and large 
sections of the fill would have slid 
into the bay in a deep, undesirable 
wave of mud. 

The finished grades ranged up to 
El. +13.0, but the limit of the first 
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fill layer was El. +8.0 or +8.5. 
This limit was based on experience 
with previous fills in this area on sim- 
ilar mud bottoms. By carefully con- 
trolling the fill within these limits, 
the moisture content of the underly- 
ing mud was reduced and a greater 
shear value obtained. This, together 
with the confining action of the fill al- 
ready placed, made it possible to build 
up to finish grade without forming 
a second or deep mud wave of the 
objectionable sort. 

The second increment of fill 
brought the surface up to only 30 in. 
below finish grade. All fill below this 
elevation was compacted to at least 90 
percent of AASHO standard density 
through the action of the heavy earth- 
moving equipment moving over the 
surface. The route of this equipment 
was varied from time to time to com- 
pact the entire fill area. + 

The final 30 in. was required to be 
95 percent density and was compacted 
with the aid of sheep’s-foot rollers. 

Before the work started, penetra- 
tion of the fill into the bay mud was 
expected to be some 5 ft. By care- 
fully regulating the fill depth, how- 
ever, this penetration was kept down 
to some 3.0 to 3.5 ft. City officials 
expect the entire fill to settle 0.8 ft. in 
the first year and after that about 


0.03 ft. per month. 


material. 
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The contract called for completion 
of the 6,000,000 cu.yd. of fill in 250 
days. The bid price was 62.3 cents 
per yard. As all the fill had to be 
hauled some 3 miles, an outstanding 
organization job was necessary. With 
four months’ time remaining, as this 
was written, the contractor expected 
to complete the fill work two months 
ahead of schedule, barring heavy 
early rains. Fill was placed at a rate 
of more than 1,000,000 cu.yd. a 
month. Maximum fill for a 24-hr. 
period (three shifts) was some 46,000 
cu. yd. 


Much equipment used 


The equipment used to obtain this 
volume included an average of about 
75 trucks or other high-speed earth- 
moving machines, three 6-yd. electric 
shovels and three 24-yd. diesel shovels 
as well as other miscellaneous equip- 
ment such as bulldozers, a well-drill- 
ing rig for blasting, sheep’s-foot 
rollers, etc. The electric shovels were 
powered by 2,300-volt lines from a 
central bank of transformers. The 
earth-moving equipment included the 
following bottom-dump types: 21 
with 33-yd. capacity, 20 with 16-yd. 
capacity, and 36 with 13-yd capacity. 
The two larger sizes are of postwar 
design and were used for the first time 
on this job. Each truck hauled an 
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average of 20 loads per shift oye, 
the 3-mi. haul road. 

This haul road, costing some $500. 
000, was constructed to expedite the 
work. It crossed two major highways. 
a double-track main line railroad anq 
a double-track streetcar line, requir. 
ing three plate-girder-type, overpass 
bridges and utilizing the following 
materials: 450 tons of steel. 9,004 
b.ft. of lumber, 300,000 cu.\d. of 
earth fill, 20,000 tons of crushed roc} 
base, and 7,000 tons of plant mix 
asphalt surfacing. 

The road was surfaced with 6 in, 
of rock and 3 in. of asphalt. White 
lines were painted on it for traffic 
control in accord with main highway 
practice. In spite of the paved sur. 
face, some dust accumulated on the 
road surface. As a means of combat. 
ing this dust, the contractor made 
periodic applications of calcium chlo- 
ride as well as lightly sprinkling 
the road surface with water. 


Borrow pit 3-miles away 


A sidelight on the contractor's out- 
lay for borrow pit and haul road is 
the prospective future use of these 
facilities on other contracts. Whei 
the airport fill was about 70 percent 
completed, this same contractor was 
successful bidder on the 5-mi. high- 
way relocation to the west of the air- 


Fig. 3. Many bulldozer-equipped tractors similar to those two spread the fill material left by the large capacity earth- 
moving equipment. This is a key operation in getting maximum consolidation of the underlying mud with minimum fill 
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Fig. 4. Large earth movers carrying some 33 cu.yd. of fill, which were first used on this job, were key pieces of equipment. 


port, a job calling for some 2,000,000 
cuyd. of fill that can be hauled from 
this same pit, making use of all but 
half a mile of the haul road. 

The fill material specifications 
called for minimum Cal-bearing of 20, 
maximum swell 13 percent. The ma- 
terial used is a very fine sand of which 
35 to 50 percent passes a 200-mesh 
screen. 

It was obtained from a nearby pit 
where some 14,000,000 cu.yd. was 
available. Shovels working at the 
foot of a 260-ft. face could have ex- 
cavated all of the material without 
the aid of blasting. However, for 
safety reasons this 260-ft. cliff was 
broken away in a two-shelf pattern. 

To accomplish this a well-drilling 
rig working on the top of the face 
would first drill holes some 60 ft. 
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deep. The effect of the blast would 
usually carry a shelf down an addi- 
tional 20 ft. for a total of 80 ft. This 
shelf was then cleaned off by a bull- 
dozer. The well-drilling rig would 
then move down to the shelf and re- 
peat the process. This left, at the bot- 
tom of the 260-ft. face, an unblasted 
height of only 100 ft. which the shov- 
els could safely dig away. One well- 
drilling rig was able to keep up with 
the shovels by doing the blasting twice 
a day between shifts. 


Drainage 


Drainage has been a major prob- 
lem in design and construction at this 
airport. Some of the existing facili- 
ties, such as aprons and taxiways, are 
at levels as low as El. +5.0. The low 
point of the new runway and taxiway 


Sires 


Fig. 5. Three of the six power shovels working in the pit, load fill material. Shovels 
nd earth-movers worked on a three-shift basis. 
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system will be at El. +-7.0. The high 
point of the new construction, a point 
on the runway system, will be at El. 
+-13.0. The tidal range is from El. 

-2.0 to El. +9.4. 

The drainage problem is made dif- 
ficult by the fact that the low part 
of the runway and taxiway system 
is on the inshore side below high 
tide. To add to the problem, pro- 
vision must be made for drainage 
from the foothill area west of the 
field. This latter will be taken care 
of by a drainage canal along the en- 
tire western side which will inter- 
cept the runoff leading to ponding 
areas during the periods of high tides. 
The ponding areas in turn will be 
controlled by automatic tide gates. 

Two methods will be used to drain 
the field. One employs ponds be- 
tween runways which are drained by 
pipelines with flap valves at El. +-6.0 
(3.4 ft. below high tide). The other 
method is the usual system of under- 
ground terra cotta and concrete pipe 
drains. All drainage design is based 
on a 100-yr. rainfall record of 0.5 in. 
per hour for 5 hours. 

The conttact for the 6,000,000- 
cu.yd. airport fill is held by the Macco 
Corporation and Morrison-Knudsen 
Company. as joint contractors. for 
which O. H. Tucker is project man- 
ager and George Haensel. superinten- 
dent. Design of the airport expan- 
sion is being done by the Power and 
Utilities Engineering Bureau of the 
city of San Francisco, A. O. Olson, 
chief engineer. Construction engi- 


neer for the city is Adolph J. Wehner. 
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BUILDING DESIGNERS’ 


Carbon-Dioxide Fire-Protection Systems 


P. W. Eberhardt 


Vice President, Walter Kidde & Co., Inc., 
New York, N. Y. 





Contenis in Brief—It is more economical and efficient to include fire pro- 


tection in the original plans for a building than to install it years after the 
structure has been completed. When carbon-dioxide systems are used, they 
can be either manually operated or automatic and either of the "total- 
flooding" vv “local-application" type, depending upon whether the hazard 
can be inclosed. Factors to be taken into account include appearance, 
ventilation, shutting down of electrical equipment, and housing of cylinders. 


Many FIRE HAZARDS in industrial 
plants, especially those involving the 
use and storage of inflammable li- 
quids, require an engineered carbon- 
dioxide fire-protection system. In the 
past, these systems often have been 
installed afier the manufacturing 
plant was constructed, but preplan- 
ning can result in substantial reduc- 
tion of costs and increased efficiency 
in protection. 

To plan for carbon dioxide sys- 
tems, it is first necessary to know 
what they are, how they work and 
how they are installed. The type 
most generally found throughout in- 
dustry is the high-pressure system. 
This consists of one or more steel 
cylinders containing a 50-lb. charge 





shut down electrical equizment. 
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of carbon dioxide in liquid form 
under pressure of about 850 psi. at 
70 deg. (Fig. 1). Standard cylinders 
are 51 in. high, have a diameter of 
8} in. and weigh about 165 lb. fully 
charged. Galvanized steel pipe and 
extra heavy galvanized malleable iron 
fittings are used in conveying the 
carbon dioxide from the cylinders to 
the nozzles, which are located at the 
hazard. 

When released, the carbon dioxide 
rushes under its own pressure through 
the piping and out the discharge noz- 
zles, where in gaseous form it ex- 
pands to 450 times its stored cylinder 
volume. This tremendous quantity 


of carbon dioxide reduces the air’s 
normal 21 percent oxygen content 


Fig. 1. Diagrammatic levovt of a total-flooding installation. The pressure of the 
carbon-dioxide gas aciuates trips to shut the window, close the fire door and 
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generally to around 15 percent, thy: numbe 
“smothering” flames in a matter o{ structu 
seconds. The nature of the hazard space. 
largely determines the amount oj les an 
carbon dioxide required and the ey. in mos 
tent to which the oxygen need }, protect 
diluted. to the 
Types of carbon-dioxide systems 3 
prec 1€ 
Systems can be either manually op inclos 
erated by a pull handle or automati. supply 
cally operated by means of one oj openir 
several types of fire detectors and closed 
automatic releases. Automatic sys bon d 
tems, usually supplemented by an To ace 
emergency manual release located at the ¢@ 
a safe distance from the hazard, are actuat 
of several approved types: electri damp 
thermostat and solenoid releases, dows 
fusible link, or pneumatic (rate-of. presst 
rise-of temperature) systems. in this ing 8) 
last method a sealed air bulb is ment, 
connected by tubing to a diaphragm Wh 
in the releasing mechanism, which in dows 
turn trips a series of levers to release blank 
the carbon dioxide. acrem 
There are two main types of car- infilt 
bon dioxide installations. The first. se 
and most economical, called “total about 
flooding”, completely protects 4 am, 
space reasonably well inclosed, by nee 
diluting the oxygen so that fire cav- 
not be sustained in any part of the 
inclosure (Fig. 1). The second type. Le 
called “local application”, protect: used 
against fire hazards that are not con- the | 
fined by walls or other inclosures place 
(Fig. 2). Here, carbon dioxide is faces 
concentrated at the fire hazard, and cram 
nozzles are strategically placed to of p 
cover every square foot of the hazard tank 
area. used 
In designing a manufacturing plant such 
it is more economical to arrange for Si 
inclosure of a hazard so that it can carh 
be protected by totally flooding the 1. 
entire area than to use a local-appli- resu 
cation system. Thus, where possible, tral 
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Jocal application should be kept to a 


minimu!. : 

Total-llooding systems are primar- 
ily based on the volume of and the 
nature of the contents in the inclosure. 
This space together with the related 
yenings, such as windows and doors, 
dictates the size of the system. One 
30.lb. capacity cylinder will protect 
a space up to 3800 cu. ft. Larger 
volumes Will, of course, require more 
carbon dioxide, although not propor- 
tionally so much, 

Nozzles are attached to the walls 
or ceilings of the enclosed area, the 
number and type depending on the 
structural details and contents of the 
space. The piping joining the noz- 
les and the cylinder batteries, which 
in most cases are placed outside the 
protected area, is generally clipped 
Fi) the walls in the standard manner. 

Since total flooding of a space is 
predicated on the tightness of the 
inclosure, any source of fresh air 
supply, such as doors, windows, fan 
openings and ducts, must be either 
closed, dampered or screened by car- 
bon dioxide so that air cannot enter. 
To accomplish this, the pressure from 
the earbon-dioxide piping is used to 
actuate tripping to drop 
dampers or release doors and win- 
dows (Fig. 3) as well as to actuate 
pressure switches to cut-off ventilat- 
ing systems and stop electrical equip- 
ment, 

Where tripping of doors and win- 
dows is not feasible, a screening 
blanket of carbon dioxide is thrown 
across openings to dilute any oxygen 
infiltration. The amount of screened 
area permissible should not exceed 
about 3 percent of the inclosed vol- 
ume. When it does, a local-applica- 
tion system should be used. 


devices 


Protection of open areas 


Local-application systems can be 
used where little or no inclosure for 
the hazard is available. Nozzles are 
placed so as to cover all exposed sur- 
faces of the hazard area. A good 
example of an application of this type 
of protection is in the case of a dip 
tank and drain board area (Fig. 2) 
used with highly inflammable liquids, 
such as paint or enamel. 

Some considerations in planning 
carbon-dioxide systems are: 


1. Subdivision of hazardous areas 
results in fewer cylinders, since a cen- 
tral battery of cylinders with auto- 
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Fig. 2. Local-application systems are useful in protecting uninclosed spaces, 
such as the above dip tank containing an inflammable liquid. 


Fig. 3, Heavy steel panels suspended over the louvered windows of a trans- 
former vault will drop and cut off the air supply when the released carbon 


dioxide actuates a pressure trip. 


matic distributing valves is most 
economical. 

2. The inclosing of open hazards, 
where feasible, will convert the local 
application type into the more eco- 
nomical total flooding type. 

3. In assigning necessary space for 
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Similarly, doors will be closed. 


a cylinder battery and distributing 
valves, it should be noted that where 
cylinders will be exposed to outside 
elements, suitable inclosures for pro- 
tection from the weather are needed. 

4. In determining the location of 
automatic releasing devices, it is sig- 
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nificant that the use of self closing 
doors, windows and dampers in origi- 
nal construction results in savings 
over later changes or use of special 
devices. Where electric equipment, 
such as fans and motors, are to be 
shut down, holding coils and relays 
must be used for equipment beyond 
the capacity of the carbon-dioxide 
pressure switch. 

5. Where automatic protection is 
desired, proper consideration should 
be given to ventilation and ceiling 





beam details, all of which affect detec- 
tor locations and their connections. 

6. Where special explosive hazards 
exist, the purchase of pressure re- 
lieving self-closing windows and other 
equipment can be foreseen and sav- 
ings effected. 

7. Where the need for streamlining 
or appearance calls for concealing 
the piping in the walls or ceiling, 
arrangements should be made in ad- 
vance in order to dovetail construc- 
tion with installation of the system. 


Supreme Court Makes Finding 
Unfavorable to General Contractors 


George R. Shields 
Member, Washington, D. C., Bar 


THE DECISION of the United States 
Supreme Court, rendered November 
26, 1946, in the case of United States 
v. Howard P. Foley Company, Inc., is 
of very considerable interest to all 
contractors having dealings with the 
Federal government. 

The Foley Company had recovered 
a judgment in the Court of Claims 
(105 C Cls. 161; 63 F. Supp. 209) 
for the increased costs occasioned it 
by the failure of the government to 
permit it to perform a particular con- 
tract undertaking in an orderly ‘way 
and within the time agreed. It had 
contracted to install a field-lighting 
system at the National Airport near 
Washington within 120 days from 
date of receipt of notice to proceed. 
It had the force and equipment to 
perform as agreed but because of the 
fact that -after it was ordered to pro- 
ceed the government encountered un- 
expected difficulties in completing 
work necessary to be done before 
Foley’s work could be performed, the 
contractor maintained its organiza- 
tion on the work for 157 days be- 
yond the expiration of the time, 120 
days, within which the work was con- 
tracted to be performed. 

The Court of Claims held—and the 
holding surely would appear to be 
fair and reasonable—that inasmuch as 
the government fixed the contract 
time, with heavy liquidated damages 
for any delay by the contractor in 
completing on time, it certainly was to 
be assumed that it, the government, 
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would not by any act or failure to. 
act on its part, make it impossible for 
the contractor to perform as agreed, 
and rendered judgment for the cost 
of prolonged supervision of the work. 

On review by the Supreme Court, 
the Court of Claims was reversed. 

The Supreme Court said that “in 
no single word, clause, or sentence 
in the contract does the government 
expressly covenant to make the run- 
ways available to respondent at any 
particular time”. It went on to. say 
that even if the provision obligating 
the respondent to complete his job 
in 120 days could not be stretched to 
mean that the government obligated 
itself to ever use the highest degree 
of diligence in efforts to make the 
runways available, the facts of this 
case would show no breach of such 
undertaking. 

The crux of the Supreme Court de- 
cision is in the first paragraph as fol- 
lows:— 

“The Court of Claims rendered a judg- 

ment for the respondent and against 

the government for an asserted breach 
of a construction contract. 63 F. Supp. 

209. We granted the government’s peti- 

tion for certiorari which alleged that 

the Court of Claims’ decision was in 
direct conflict with Crook v. United 

States, 270 U. S. 4, and United States 

v. Rice, 317 U. S. 61 (1CCF 396). We 


hold that the government’s contention 
is correct.” 


The Court of Claims had been care- 
ful to point out the differences of fact 
between the Crook and Rice cases 
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and the Foley case. |; 
case (and similarly in th. 
one took a contract (no! 
tract” as the Supreme (. 
enly states) to install 
other equipment in a bui! 
another contractor had « 
build. Other large and 
important work (a dryd 
course of performance by other oop, 
tractors in the immediate \ icinity anj 
it was known by all—and the ¢o, 
so provided—that the provress of ons 
work was interrelated with the prog. 
ress of the others and a delay on oye 
would necessarily delay the others, |p 
the Foley case no such situation, 
existed. Other contracts were not jp. 
volved—the United States itself wy 
buildings the runways, etc.. on which 
the Foley lighting was to be installed 
When it gave notice to proceed it was 
equivalent to saying: “The site js 
ready for your work.” The site was 
not ready except for small parts and 
was never ready continuously, only 
in isolated parts. 

The Supreme Court brushes thew 
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distinctions of fact aside as unimpor. Conter 
tant and says:— room Ct 
“If this be a distinction, it is a distin. ug 4 Ref 
tion with no significant difference on livin 
This contract, like the others, shows . 
be pire and les a = despite 
pated and provided for. The question 
on which all these cases turn is, did FouR-R 
the government obligate itself to pay per mot 
damages to a contractor solelyshecause six-root 
of delay in making the work available? bed 
We hold again that it did not for the — 
reasons elaborated in the Crook and living r 
Rice decisions.” rent fo 
The writer has always thought tha MM garage 
the Crook decision was predicated on im stalled 
a misconception of the facts. He isg ing am 
even more sure that the Foley ruling J electric 
is similarly misconceived. Both over (i charge 
look a basic consideration that the fM™ for ga 
‘government when it contracts with its No, 
citizens is to be fed out of the same JM dream 
spoon as any other contractor. What J pany-c 
is binding on the one should be bind: J the H 
ing on the other. These decisions ap its em 
pear to accord to the government as 1% the co 
contractor privileges never accorded pletio 
to a private contractor. struct 
If these decisions are not good lav. i Humb 


the courts will in time come around to J pally 
a more correct rule. Meanwhile, when J 1945 
contractors erfter into a contract with I house 
the federal government for work 0° HM creas 
which similar delays are possible I pletec 
they should make certain that the com Mc 
tract protects them against loss due 0 Hi new \ 


such delays. 











Model Camp Construction in the Oilfields 


Contents in Brief—Improved designs for prefabricated four, five and six- 
room cottages now being built in model oilfield camps of the Humble Oil 
and Refining Co. are based on extensive research and interviews of employees 
on living facilities desired. Rental rates are maintained at prewar levels, 
despite increased cost of construction. 


FouR-ROOM HOUsES that rent for $12 several years the company has been 
per month—five rooms for {:i5—and _ providing low-rent community dwell- 
six-room houses each containing three ings for its employees engaged in 
bedrooms, two baths, a dining room, drilling new fields and in operating 
living room, and a large kitchen. that producing wells. Under the recent 
rent for $18 per month; a rent free improvement program, however, a 
garage goes with every house and in- large amount of research was in- 
talled facilities provide gas for cook- volved in providing homes that fur- 
ing and heating at $1.00 per month, nish a maximum of comfort and con- 
electricity at 2c. per kwh., with no venience. 
charges for water, sewage service, or 
for garbage collection and disposal. 
No, this is not a house-hunter’s Many ideas for improvement were 
dream, but a reality in some 300 com- obtained from interviews with em- 
pany-owned communities provided by _ ployees’ wives who had lived in com- 
the Humble Oil & Refining Co., for pany-owned houses for several years. 
its employees. Starting late in 1944, In general, they were willing to sacri- 
the company now is nearing the com- _ fice kitchen space for additional closet 
pletion of its $2,500.000 housing con- space. Moreover, they wanted some 
struction and repair program for all arrangement made for serving break- 
Humble Co. camps, located princi- fast in the kitchens since their hus- 
pally in Texas and Louisiana. The bands usually leave for work early in 
1945 schedule includes 211 new the morning. As a result, the com- 
houses. while the 1946 program in- pany devised a portable utility cabi- 
creased that total to about 500 com- net equipped with a disappearing 
pleted dwellings. shelf which can be pulled out to form 
Model camp construction is not a_ a table top. This cabinet now is in- 
new venture for Humble—for the past cluded as standard equipment. 


Employees suggest improvements 
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During an expansion of the Katy 
Gas Plant near Houston, Tex., the 
company erected a five-room house, 
incorporating several _— suggested 
changes in layout and design. Some 
45 workmen’s wives were invited to 
inspect the new house, with the re- 
sult that 32 approved it in all respects, 
eight offered a few criticisms and the 
remainder made no comments. Previ- 
ously, the company had erected 
houses at this plant containing three 
differently arranged kitchens. A vote 
by the Katy housewives showed al- 
most universal approval of one of the 
kitchen floor plans. This plan was 
promptly incorporated as standard 
in all new houses. 

It was by these methods that new 
standard house plans were worked out 
for official approval. These new plans 
formed part of the background work 
for the current building program and 
they have been adopted for all com- 
pany camp construction in the imme- 
diate future. 


Model camp at Conroe, Tex. 


A good example of the quality of 
housing that Humble provides for its 
employees in, more or less isolated lo- 
calities is found in the recently com- 
pleted 52-house community at Conroe, 
Tex., which was erected at a total 
cost of $550,000. Here live some 180 
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Fig. 2. Prefabricated in 4-ft. modular length sections, the houses were trucked 
to the site in packaged assemblies of one-half house each, 


people connected with the Humble 
Oil and Refining Co. production de- 
partment, and the district headquar- 
ters of the Humble Pipe Line Co. 

All construction at Conroe was 
done by contract, in keeping with 
the company’s policy on camp con- 
struction. The cottages, garages and 
utility buildings were prefabricated 
not only to reduce costs through 
standardized construction but to min- 
imize the amount of on-the-job erec- 
tion labor, which was in serious short 
supply. They were fabricated in 4-ft. 
modular length sections to facilitate 
future dismantling, moving and re- 
erection should the need arise to shift 
part of the camp to some other loca- 
tion. 

All -houses have an 8x20-ft. glazed- 
in porch extending almost completely 
across the rear and a 6x12-ft. open 
porch in front. The four-room cottage 
contains two bedrooms, bath, living 
room and a combination kitchen- 
breakfast room. The five-room house 
is similar in design except that it has 
a dining room. 

A double garage serves each pair 
of houses and twin wash or storage 
rooms are located at the rear of each 
garage. Storage rooms are equipped 
with hot and cold water, overhead 
electric lights and concrete floors that 
drain to sewer lines. 

In addition to the cottages, suitable 
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dormitories were provided for single 
workmen and rent-free lots, complete 
with all utility connections are avail- 
abe for employees desiring to build 
their own houses. The company even 
finances the construction of such pri- 
vately-owned homes, at a nominal 
interest charge. 

Located in one corner of the Con- 
roe community is the industrial sec- 
tion. This includes a warehouse, 
loading docks, pipe racks, repair ga- 
rage, machine and electric shops, 
grease room, garage for trucks and 
equipment, bath house for the men 
to clean up after coming off the job, 


a se ae Sa et ss 
| C TT 

0 8B th 5 

. & 12°O%13-6" 


: Lop . 


_yslln 





: ; x 
Closets - -— - > : 
Living Room 
e-O44-0" Bel i. 
> > 1 
Dining Room ie a 
‘ Q i ran 
| 12-0"x10-0" 10'x0'19-0" a Ci 
Lge a vine 
Pirate er mat eres s 354'-Q*ne nn ------ icecxakoall 


Fig. 3. Ample closet and storage space was preferred even at the expense ¢ 


kitchen and living space. 
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and a recreation hall. Th. 
ard installations at all |. 
camps. 


re stand. 
r distr; 4 


Houses are attractive 
Although prefabricated. the ;,,, 


five and six-rgom cottage. 4re mee 






ally attractive in appearsive, Th, 
are painted white and ha\«: oreen ». 
bestos shingled roofs. F: ept in a) 
bathroom and kitchen \ hich ha, 
inlaid linoleum on plywood. all {\o,,, 


are oak, on 1-in. subfloorin, with » 
intervening layer of 15-l)). saturates 


felt for insulation. Floors are cz, 
ried on longitudinal 2x/.-in, joj; 
on 24-in. centers, supported on trays 
verse 4x6-in. sills spaced 6 ft. apy 
Each sill rests on concrete })]o: ee 


estals spaced 6 ft. apart and extendin: 
about 14 in. above the ground, Thi 
open foundation is employed wher: 
possible as a protection avainst ter. 
mites. 

At Conroe, each concrete block 
pedestal is topped with a 26-2ay 
metal termite guard. In the northem 
part of Texas where the winters ar 
more severe asbestos siding often js 
used instead of timber siding, anj 
creosote-treated timber posts ace used 
in lieu of the concrete block pedestals 
to permit carrying the siding clear 
to the ground. When the skirting ms. 
terial is timber, it is impregnated 
with Wolman salts or chromated zine 
chloride to resist termites. 

Interior walls are of wallboard or 
t-in. plywood on 2x4 studs and e- 
teriors are yellow pine siding ins 
lated with a 30-lb. felt. 

As shown in the accompanying 
floor plan of a typical five-room hous, 
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each room is of ample size, although 
not spacious. The living room is 
12x14 ft.. bedrooms measure 12x13} 
and 12x134 ft., the dining room is 
12x10 ft., and the kitchen 10x9 ft. 
jn addition, each house has ample 
closet and storage space, a built-in 
pantry in the kitchen for the storage 
of canned goods, and an automatic 
hot water heater usually located on 
the back porch. 

The same meticulous attention to 
detail, as that evidenced in the con- 
struction of houses, was followed 
throughout the entire construction of 
the Conroe community. Gas for cook- 
ing and heating, and electricity were 
provided, and a sanitary sewer sys- 
tem was installed complete with 
septic tanks. 

The camp water system consists of 
a deep, drilled well with a 1,000-bbl. 
tank elevated on a 60-ft. steel tower, 
and a pressure distribution system to 
provide all houses with water. 

Streets were surfaced with 36-ft. 
bituminous asphalt pavement between 
conerete curb and gutters. Concrete 
sidewalks were built in front of the 
houses and driveways to garages are 
bituminous macadam, with concrete 
turnouts from the streets. 


Fire prevention is important 


Since most of Humble’s camps are 
beyond municipal fire protection, ex- 
tra precautions are taken to guard 
against this hazard. Typical of such 
precautions are those to be found in 
the Conroe community. They include 
the asbestos shingles on all houses 
and buildings, and a 65-ft. standard 
width of building lot to provide extra 
space between adjacent cottages. 

The elevated water tank, together 
with a l-in. service line leading to 
each house and a 50-ft. length of gar- 
den hose provided by the company 
are good insurance against fire. In 
addition, the company installed a 1}- 
gal. chemical fire extinguisher in each 
cottage, and for every ten cottages 
there is a fire cart with a 20-gal. ex- 
tinguisher. These carts, together with 
fire ladders and axes, are kept in 
corrugated fire houses centrally lo- 
cated with respect to the houses which 
they are intended to serve. 

Landscaping of: the Conroe com- 
munity, which also is the rule at the 
other large company communities, 
was supervised by a company land- 
scape architect. Shrubs and lawns 
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Fig. 4. Open foundations protect the houses at Conroe from termites. 


Streets 


were graded, compacted and surfaced with bituminous pavement. 


were installed at company expense, 
but each employee is charged with 
the responsibility of keeping up his 
lawn and shubs. In general, the com- 
pany paints the exterior of its model- 
camp houses every three years, while 
the interiors are freshly painted, and 
floors refinished, as necessary. Gar- 
den plots also are provided, rent- 
free. 

Conroe camp, in fact, is a complete 
little city, even to a well-designed 
street lighting system. It has two one- 
acre playground areas, completely 
equipped, and a small postoffice build- 
ing near the entrance to the residen- 
tial section of the camp. Telephone 
service is provided in the offices and 
superintendents’ cottages. Bus trans- 
portation also is provided to take 
the children to a nearby school. 

Humble Oil and Refining Co, main- 
tains 62 big headquarters communi- 
ties, similar to the Conroe camp, for 
its production department; and 58 
smaller communities. Humble Pipe 
Line Co. maintains 64 such camps. 
In addition, the production depart- 
ment has a number of pumper camps, 
some of which have as little as one 
cottage located on a leased area of 
land and centrally located to the wells 
the pumper supervises. 


Engineering personnel 


Responsibility for the design and 
supervision of construction of all 
Humble camps rests with the com- 
pany’s civil engineering department, 
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which is headed by S. W. Oberg, chief 
civil engineer. Dan Mendel was field 
engineer in charge of construction of 
the Conroe camp. Houses were fabri- 
cated by the Hull Housing Corp. of 
Houston. Erection of the houses on 
the site, and street and sewer construc- 
tion were by Brown & Root Construc- 
tion Co., Houston, Tex. 


Sanitary Engineers’ Role 
Increased in Indiana 


Decentralization of state health 
services in Indiana, which will be 
effected soon, recognizes the impor- 
tance of the sanitary engineer in cop- 
ing with area problems in that state. 
Five branch offices will be established, 
each of which will be in effect a minia- 
ture state board of health with its di- 
rector a deputy state health offcer for 
the area. 

Personnel of each branch unit will 
include a sanitary engineer, who will 
make routine local water surveys and 
promote installation of new supply 
and treatment facilities. The engi- 
neers will also make follow-up investi- 
gations of projects under construc- 
tion, plans for which have been ap- 
proved by the central office. 

By affording sanitary engineering 
consultation services to local authori- 
ties, the state board expects to expe- 
dite construction of public water sup- 
plies. It is estimated that 100 towns 
in Indiana can afford but do not have 
such facilities. 
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First Revenue-Bond Bridge Pays Off 


Clarence W. Hanson 


Modjeski and Masters, Consulting Engineers 
Harrisburg, Pa. 





Contents in Brief—The Louisville Municipal Bridge, opened fo traffic 
Nov. 1, 1929, initiated the revenue-bond type of financing, since success- 
fully used on hundreds of millions of dollars worth of public works. Its 
trust indenture was a pioneer instrument upon which most subsequent plans 
have been based. By taking advantage of low construction costs and decreas- 
ing interest rates and by benefiting from greatly increased traffic revenues 
during the war period, the Bridge Commission has retired all of its bonds 


and become debt free in 17 years. 


ON NOVEMBER lI, LAsT, all tolls were ~ 


removed from the Municipal Bridge 
over the Ohio river at Louisville, Ky., 
signalizing the repayment of all costs 
of the project out of net revenues 
collected during the last seventeen 
years. The event is of particular im- 
portance because it was on this struc- 
ture that the revenue-bond type of 
financing was introduced to the pub- 
lic works field. Neither public funds 
nor the pledging of municipal credits 
was involved in its financing. And al- 
though the original toll schedule was 
moderate it was possible to reduce the 
toll rates several times as the revenues 
increased beyond the bond service re- 
quirements. 

As a pioneer undertaking the Louis- 
ville Bridge set precedents that have 
been widely and successfully followed, 
showing the way for realization of 
hundreds of millions of dollars worth 
of heavy engineering works since 
1929, including a large part of the 
self-liquidating projects built during 
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the business depression of the 1930's. 
Its development background and 
financial history, therefore, assume a 
significance that is worthy of note. 


Early financing efforts defeated 


The need for better traffic facilities 
across the Ohio River between Louis- 
ville, Ky., and Jeffersonville, Ind., 
than could be provided by existing 
ferries first began to be felt in the 
period following World War I when 
the state highway systems of Ken- 
tucky and Indiana were being devel- 
oped rapidly. Numerous committees 
were appointed by local agencies to 
study the problem, and in 1926 the 
General Assembly of Kentucky au- 
thorized such cities as Louisville to 
establish commissions to construct, 
operate and maintain bridges across 
navigable streams, and to finance 
them with an issue of general obli- 
gation bonds which must first be ap- 
proved in a local election and eventu- 
ally be retired from tax collections. 
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. 1. Louisville Municipal Bridge, completed in 1929 at a cost of $5,500,000, became foll and debt free Nov. 1, 1946. 
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This action was quickly followed }, 
the creation of a Louisville Bridg, 
Commission, which selected engineers 
to make a report on the location and 
cost of a bridge. A resulting proposal 
submitted to the Louisville electorate 
in November, 1926, and _ involving 
financing by increase of the local tay 
rate was, however, overwhelming, 
defeated. ra 

A year later, in November, 1927 , 
proposal to finance with bonds oyay. 
anteed by tax funds, but to he retired 
from tolls collected on the bridve. 
was then submitted to the voters, }yyt 
this also was defeated. It was eviden 
that the project must be financed with. 
out use or obligation of the city’s 
credits. 

The situation had by that time at. 
tracted the attention of private inter. 
ests engaged in financing privately. 
owned toll bridges with mortzave 
bonds, along with preferred and com 
mon stocks, at large discounts and 
with high interest rates. Although th: 
commission was averse to such 4 
plan, on the advice of its engineers 
and others, it determined to receiv 
formal financing proposals from al 
interested parties, with the thought 
that a competition of this nature 
might result in a plan that would be 
acceptable. 

More than twenty separate propo- 
sals were received, among them one 
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submitted by Stranahan, Harris and 
Oatis, a bond house of Toledo, Ohio, 
which contained some novel and at- 
tractive features. Briefly, it was pro- 
posed to buy up to $6,000,000 worth 
of bridge revenue bonds of the City 
of Louisville ata 43-percent interest 
rate, to be secured not by a mortgage 
on the property, but only by a lien 
on the net revenues, after the payment 
of the costs of maintenance and oper- 
ation of the bridge. The proposal was 
conditioned upon a traffic survey, to 
be made by recognized traffic experts, 
which would show that the estimated 
bridge revenues would pay the annual 
costs of bridge operation and mainte- 
nance, leaving a net sufficient to pay 
bond interest and retire the issue in 
twenty years. And there was added 
the further condition that an act of 
the Kentucky legislature be obtained 
to enable the City of Louisville Bridge 
Commission to issue and sell such 
bonds upon the execution of a trust 
indenture with a trustee bank which, 
with approval of the consulting engi- 
neers, would administer the various 
funds including the proceeds of the 
bond sale for construction purposes 
and, subsequently, the bridge reven- 
ues for the service of the bonds. 

The firm of Coverdale and Colpitts 
of New York City made the traffic 
survey with the cooperation of the 
consulting engineers to the Commis- 
sion and found that probable reve- 
nues would meet the requirements of 
a $6,000,000 bond issue. The General 
Assembly of Kentucky then passed 
the required enabling legislation, as 
it had been drafted by Masslich and 
Mitchell of New York, counsel for 
Stranahan, Harris and Oatis, in Feb- 
ruary, 1928, 


Trust indenture drawn up 


Masslich and Mitchel and the con- 
sulting engineers next undertook the 
drafting of the first trust indenture 
ever used in obtaining bridge revenue 
bonds. It established the form of the 
bonds. It required that the proceeds 
of the bond sale be placed in a con- 
struction fund in the hands of the 
trustee, and set up procedures for the 
guidance and security of the trustee 
in disbursements under the detailed 
supervision of the consulting engi- 
neers in order to assure construction 
of a sound engineering structure. It 
established a revenue fund, a sinking 
fund and a maintenance reserve fund. 


HS 


$0Q000 


Fig. 2. Variations in traffic, revenue and average foll rate during life of the 
revenue bonds issued to finance the Louisville Bridge in 1928. 


And finally it included covenants of 
the commission to maintain an ade- 
quate schedule of tolls; to keep the 
structure in a properly maintained 
condition at all times under the direc- 
tion of the consulting engineers; and 
to keep the bridge insured for the 
protection of the bondholders. 

This indenture was completed and 
executed on May 1, 1928, securing 
$6,000,000 face value of 44-percent 
bonds. Only $5,500,000 worth was 
sold, however, and this provided the 
commission with funds to proceed 
with actual construction. Contracts 
were awarded promptly, and eighteen 
months later the structure was opened 
to traffic on November 1, 1929. 


Toll history 


Under the original toll schedule 
passenger automobiles paid a cash 
fare of 35¢, and commutation rates 
were available at 20¢ per crossing. 
Other fares were based on rated ca- 
pacity of the vehicles, 5-ton trucks 
paying $1.50 each way. This sched- 
ule resulted in average fares of about 
33¢ for all crossings during the first 
months, decreasing to 30.4¢ in 1936. 

In 1937 the automobile cash rate 
was reduced to 25¢ and, with an ad- 
justment in truck rates to classify 
them by carrying capacity of tire 
equipment, the average rate fell to a 
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27¢ to 28¢ range. In 1940 the auto 
rate was again reduced, to 20¢ cash 
fare, with commutation rates as low 
as 15¢, and the average rate has since 
ranged between 19¢ and 20¢. These 
variations are shown on the accom- 
panying ratio graph, Fig. 2. 

The gross revenue in the first calen- 
dar year of operation, 1930, was 
$399,000, which was not equalled 
again until 1936, since the bridge was 
opened within a few weeks after the 
market crash in the fall of 1929, and 
the volume of traffic and amount of 
revenues declined to a minimum in 
1933. The slow recovery of business 
in the middle 1930’s and practically 
complete restoration in 1939 are re- 
flected in the curves of Fig. 2. 

In 1941, Louisville became the cen- 
ter of a large defense plant develop- 
ment, particularly in the adjacent 
Indiana area. Cross-river automobile 
traffic was trebled in one year’s time, 
and gross revenues were more than 
doubled. This heavy travel contin- 
ued, in only slightly decreased vol- 
ume, during the remainder of the war 
period, and with the increased net 
revenues, the Louisville Bridge Com- 
mission was able to retire its outstand- 
ing bonds at an accelerated rate, sav- 
ing eight years on the schedule of 
retirement anticipated in 1940, just 
before the local boom started. 
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The operations of the commission 
in administration of the outstanding 
bond issue from time to time were of 
prime importance and considerable 
interest. Fig. 3 indicates these oper- 
ations graphically, showing the use 
made through the construction fund 
of the proceeds of the original $5.- 
500,000 of 44 percent bonds in 1928. 
Because of a substantial saving in 
construction costs, from unexpectedly 
low prices, the resulting surplus of 
funds was applied to retirement of 
some bonds immediately upon com- 
pletion of the bridge in 1929. By 1935, 
a total of $1,100,000 of bonds had 
been retired, of which only $425,000 
had been called using net proceeds 
from toll collections, far less than had 
been expected, due largely to the de- 
pressed business conditions. 

The future looked very promising, 
however, for one thing because inter- 
est rates in the general bond market 
had dropped materially. The com- 
mission received proposals for re- 
funding the remaining outstanding 
bonds and accepted one offering a 
3}-percent interest rate. To pay the 
call premium of four points on 
$4,400,000 outstanding 4}-percent 
bonds, a total of $4,435,000 of 34-per- 
cent bonds were sold. The interest 
savings of } percent much more than 
offset this increase in outstanding 
bonds, so the commission obtained a 
very important long range advantage. 
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In the following year, 1936, bond 
interest rates were still in a sharp 
decline and a_ second refunding 
through the issue of $4,400,000 of 3- 
percent bonds was completed. Re- 
tirement of this issue proceeded very 
satisfactorily to 1940 when a third 
refunding and another j-percent in- 
terest rate reduction was profitably 
aceomplished through the sale of $3,- 
670.000 of 24-percent bonds. A very 
conservative retirement schedule, as 
shown in Fig. 3, was prepared for this 
last operation since more than half 
of the issue was in revenue bonds ma- 
turing on a serial basis of $200,000 
per year for ten years and the re- 
mainder, $1,670,000, in term bonds 
maturing in 1955, 

However, with the boom in reve- 
nues following 1940, the entire re- 
funding issue was retired in only six 
years, freeing the commission of all 
indebtedness, enabling it to remove 
all tolls and to turn the bridge over 
to the Kentucky highway department 
for future maintenance and operation 
as a free crossing of the Ohio. 


Important role of engineers 


The property and operations of the 
commission have remained under the 
supervision of the consulting engi- 
neers under the terms of the several 
trust indentures, for the protection of 
the commission itself and of the hold- 
ers of the outstanding bonds. It has 
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Fig. 3. The graphical history of the administration of the revenue bond issue 
for the Louisville Bridge from its sale in 1928 to its retirement in 1946. 
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been a continuing covenan! f th, 


commission that, so long as a) | |yon¢; 
were outstanding, they wow | “em, 
ploy engineers of national 1.) yt¢ 9: 
to skill and experience in con. 
struction and operation of tol! \iridos 


of a size and cost approxin: ing o; 
exceeding the size and cost of ji; 
bridge. 

Among the duties of the e1, sineers 
following design and super ision of 
construction, have been “to make ree. 
ommendations as to any necessary o; 
advisable adjustment of the tol! sched. 
ule, to make an inspection at Jeay 
once a year of the bridge properties, 
submitting advices and recommenda. 
tions as to the proper maintenance. 
repair and operation of the bridge jp 
the ensuing year along with an esti. 
mate of the amount of money neces. 
sary therefor (in other words. prepare 
an annual operating budget). and of 
the amount that should be set asi¢; 
for a reserve fund for unusual or ex. 
traordinary maintenance.” 

While the Louisville Bridge Com. 
mission pioneered this financing plan. 
it has not been the first public agency 
to pay off all outstanding bonds on a 
revenue project. However, many of 
the other projects have benefited from 
special financial aids, such as pay: 
ment of operation and maintenance 
charges by the state highway depart. 
ments or by federal grants. 

A listing of only the major projects 
carried out or refunded and substan- 
tially improved under this plan in the 
last seventeen years would total over 
billion dollars and would include the 
Delaware River Bridge at Philadel: 
phia, the Trans Bay Bridge at San 
Francisco, the many large bridge: 
and tunnels of the Port of New York 
Authority, the Mississippi River 
Bridge at New Orleans, and the 160- 
mile superhighway of the Penns\!: 
vania Turnpike Commission. 

The revenue plan has since been 
adapted for use in basic financing of 
local sewerage systems, parkway sys 
tems, public buildings for certain pur- 
poses, and it is proposed for use on 
the $150,000.000 Idlewild Airport for 
New York City, and for a passenger 
carrying cableway from the City of 
Palm Springs, Calif., to the top of 
adjacent Mount San Jacinto where 4 
winter sports area is planned. Ap 
parently only a beginning has been 
made in the use of this type of financ 
ing in the field of engineering works. 
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SPECIAL HIGHWAY SECTION 


CONTENTS 


Highway Accomplishments and Plans 
New Jersey Starts "Dual-Dual" Highway 
Texas 1946 Secondary Road Program 
New York State Builds Its Thruway 


A Time For Stock Taking 


‘ig COULD be said that highway construction in 1946 
fought a losing battle—much of the labor, materials 
and funds that should have gone to new construction 
had to be diverted to corrective maintenance in a des- 
perate effort to prolong the life of many miles of war- 
time-neglected roads on the verge of complete failure. 
Then too, the supply of engineers and trained construc- 
tion personnel was woefully inadequately; equipment was 
scarce, repair parts almost non-existent; construction ma- 
terials were in short supply; and fluctuating wage rates 
coupled with decreased labor efficiency were enough to 
discourage even the most stout-hearted contractor. But 
in spite of these obstacles, the dollar volume of new 
work put under contract rose to levels attained in prewar 
years, as will be seen by the statistics in the following 
pages. 

Dollar volume in the prewar years, however, no longer 
can be taken as a measure of the adequacy of a year's 
highway operations. Unit costs have gone up, hence 
each dollar buys* less completed highway. Moreover, 
more dollars than ever before are required to take care 
of increased traffic, deferred maintenance and accumu- 
lated obsolesence. As a result, there is great need for 
stock taking and for a reorientation of highway thinking. 


The seriousness of the highway situation as the year 
1947 opens was emphasized by Thomas H. MacDonald, 
Commissioner of Public Roads, at the recent annual meet- 
ing of the American Association of State Highway 
Officials. Despite a great increase in traffic, said Mr. 
MacDonald, there has been a constantly declining expen- 
diture on the nation's highways as a whole since 1930, 
which has resulted in a backlog of several billion dollars 
in deferred construction expenditures needed to replace 
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obsolete main state highways, to provide facilities for 
relief of traffic congestion in cities and to make needed 
improvements on the principal secondary roads, ‘‘Thus 
the very existence of the continually depreciating highway 
plant imposes on highway administrators and engineers 
the necessity to plan for a continuous rather than a 
sporadic program of construction and maintenance”. 


Programing of this kind requires that each state make 
a resurvey to determine what its maintenance costs are 
going to be during the period required to catch up 
on deferred replacement, what new construction must be 
undertaken annually to put the state's highway system 
on a sound operating basis, what that work will cost at 
the higher price levels of today, and whether the state's 
visible sources of highway income are adequate to meet 
these greatly increased demands. 

Because of the importance of costs to all this planning, 
a considerable part of this special highway section has 
been given over to cost trends. 


Finally, under the reorganization of Congress, highways 
have lost their former champions there. Road planning 
now is grouped with all other types of public work. As 
a result, state highway officials may find themselves faced 
with the problem of educating members of Congress 
on the importance of a continuing program of federal 
aid to highways rather than a sporadic one. Fortunately, 
President Truman, in his message to Congress on the 
national economy, stressed the importance of appraising 
the size and character of a public-works program on the 
basis of long-term needs. 

Early action looking toward compilation of the data 
needed to argue the case for a continuing highway pro- 
gram in Congress, therefore, is imperative. 
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Highway Accomplishments and Plans 


Contents in Brief—Despite unprecedented shortages of materials, labor, 





equipment, personnel and in some states of contractors, the state Highway 
departments in 1946 put 254 percent more new construction under contract 
than in 1945. They are budgeting an increase of 58 percent in new construc- 
tion in 1947 over the 1946 volume. Some states are carrying an unusually 
large volume of uncompleted construction over into 1947, 


STATE HIGHWAY construction is head- 
ing for a billion dollar year in 1947 
with another third of a billion bud- 
geted for maintenance. These rec- 
ord totals come out of reports to 
Engineering News-Record from 48 
states and the District of Columbia 
and represent 58 percent increase 
over the 1946 construction programs, 
a 14 percent increase in maintenance 
or an overall 54 percent increase in 
all state highway work. 

Construction and maintenance in 
1946 reported by 45 states and the 
District of Columbia totals $959,896,- 
000 and these same states hope to in- 
crease this to $1,476,176,000 in 1947. 

Construction alone, reported by 44 
states and the federal district totals 
$642,969,000 for 1946, a 254 percent 
increase over 1945. The 1947 pro- 
gram of $1,017,709,000 for these 
same units, is a 58 percent increase 
over 1946. 


Maintenance ran high 


Maintenance alone, reported by 
the district and 46 states, amounts to 
$291,624,000 for 1946, with $335,- 
117,000 their 1947 goal. 

The largest gains in construction 
are budgeted in Middle Atlantic states, 
60 percent; New England, 99 percent; 
South, 64 percent, with Far West at 
SL percent and West of Mississippi 
at 53 percent and Middle West at 51 
percent, in the lower bracket. 

The largest increases in mainte- 
nance are budgeted in Far West, 35 
percent; Middle Atlantic, 23 percent; 
Middle West, 18 percent. West of 
Mississippi at 15 percent, South at 8 
and New England at 6 percent are 
in this lower bracket. 

These increases have been attained 
in spite of the worst shortages that 
the industry has had to cope with. 
Labor shortages are reported in 
Michigan, California, Wyoming, Mis- 
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souri, Illinois, Vermont, South Da- 
kota; material shortages in Michigan, 
Delaware, Louisiana, North Caro- 
lina, Mississippi, California, Missouri, 
Illinois, Vermont, Washington, Iowa, 
South Dakota and New York. Steel 
is short in Wisconsin, Nebraska, Min- 
nesota, Wyoming, Illinois, Washing- 
ton, Massachusetts and Utah; cement 
in Illinois; aggregates in Illinois; 
lumber in Vermont and Massachu- 
setts. 

Right-of-way troubles are found in 
Minnesota and in California where 
the housing shortage prevents dwell- 
ing removals to clear right-of-way for 
the expressway program. Car short- 
ages plague Illinois. 

Lack of contractors is reported by 


Mississippi, Minnesota (especially 
for grading), South Carolina 
(bridges) and Delaware. Lack of 


engineers is handicapping North 
Carolina, Nebraska, Mississippi, Del- 
aware, Utah and Louisiana. 


Large carry-overs 


In spite of these conditions, 14 
states report that they are not carry- 
ing an unusual volume of uncom- 
pleted work in 1947, while 10 are car- 
rying over an abnormally large 
volume. They are Massachusetts, 
Virginia, Georgia, lowa, Montana, 
Wyoming, Arizona, Washington, and 
the District of Columbia. The fol- 
lowing states report their carry-over 
to be: New York, $54,858,000 includ- 
ing some incomplete work awarded 
in the latter part of 1945; New Jersey, 
17.355 miles of highway and 21 
bridges; Maryland, $7,200,000; 
North Carolina, $6,647,000; Florida, 
$9,500,000; Alabama, $6,520,000 or 
59 percent of work contracted; Mis- 
sissippi, $6,918,000; Louisiana, 
$5,772,000; Kentucky, $5,000,000; 
Tennessee $7,125,000; Illinois, $8,- 
812.000; Wisconsin, $4,500,000; 
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Michigan, $15,000,000; Mi osot, 
$5,500,000, mostly grading « 
South Dakota, $2,812.000: \ 
$1.681.000, 20% of 1946 c. 
Kansas, $15,111,000 compa) wit} 
$4,000,000 carried into 19}:, {;,, 
1945; Oklahoma, $18.554.000 : Texas 
$22,000,000 due to bad weather }: 
last 4 months and shortages: Oregoy, 
$9,000,000 and California, $:3i}.(\). 
000. 


ISAd, 


racts: 


New work approaches 30,000 miles 


The mileage improved in 194 
totals 28,585 miles reported by 45 
states and the District of Columbia. 


with Pennsylvania, Texas and Wyo. 
ming missing. This includes 2.72! 
miles of hard surface, 16.876 miles 
of bituminous types, 2,497 miles of 
ageregate or soil surface, and 5.()|" 
miles of graded and drained in 43 
states and the district, a total classi. 
fied by types of 27,113 miles, of 
which 10 percent was hard surface. 
62 percent bituminous types. 9 per- 
cent aggregate or soil surface, and 
19 percent graded and drained. 

Above this national average in 
hard-surface highway mileage are 
the New England states with 32 per- 
cent, Middle Atlantic states with 53 
percent and Middle West with 15 
percent. West of Mississippi states. 
with 10 percent, agree with the na- 
tional average and the Southern states 
with 6.5 percent and Far West with 
5 percent are below the average for 
hard surface construction. 

For bituminous types, the national 
average of 62.5 percent is exceeded 
in the South with 76 percent, in the 
Middle West with 76.5 percent and 
in Far West with 69.5 percent. 

Aggregate and soil surfacing wa 
constructed in the South, 4 percent of 
the total new mileage, in the Middle 
West, 3 percent, West of Mississipp!. 
17.5 percent, Far West, 11 percent. 

Graded and drained mileage repre- 
sented 31 percent of the total in the 
states west of the Mississippi, 2! per 
cent in the Middle Atlantic, 15 percen! 
in the Far West, 13 percent in New 
England, 13 percent in the Southern 
states and 6 percent in the Middle 
West. 
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STATE HIGHWAY PROGRAMS—1946-1947 


Reported to Engineering News-Record by Highway Officials 
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(Minor ae of data originally supplied, that do not change these overall conclusions, have come in too late to be incorporated in this table. They will be available, on request, in 


teprint form.) 


This table of highway statistics is 
based on information supplied to Engi- 
neering News-Record by the following 
highway officials: Maine, Lucius D. 
Barrows and R. M. Page; New Hamp- 
shire, D. H. Dickinson; Vermont, H. E. 
Sargent, A. W. Coleman; Massachu- 
setts, P. H. Kitfield; Rhode Island, 
G. H. Henderson; Connecticut, W. J. 
Cox, W. C. Murray. 

New York, T. F. Farrell, R. J. Shil- 
linglaw; New Jersey, C. M. Noble; 
Pennsylvania, T. C. Frame; Maryland, 
W. T. Ballard; District of Columbia, 
H. C. Whitehurst, J. N. Robertson; 
Delaware, W. A. McWilliams. 
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Virginia, C. S. Mullen; West Vir- 
ginia, E. L. Worthington, M. L. 
O’Neale; North Carolina, W. V. Baise; 
South Carolina, C. R. McMillan; Geor- 
gia, G. T. McDonald, T. D. House; 
Florida, H. P. Coloney; Alabama, E. N. 
Rodgers; Mississippi, R. A. Harris, 
J. D. Monnette; Louisiana, N. E. Lant, 
J. A. Kinkaid; Kentucky, T. H. Cutler; 
Tennessee, W. T. Brooks and L. N. 
Means. 

Ohio, M. D. Shaffer; Indiana, C. E. 
Vogelgesang; Illinois, W. W. Polk; 
Wisconsin, E. L. Roettiger; Michigan, 
C. M. Ziegler. 

Minnesota, O. L. Kipp; Iowa, F. R. 
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White; Missouri, C. E. Brown, G. M. 
Threlkeld; Arkansas, W. W. Zass; 
North Dakota, M. P. Wynkoop; South 
Dakota, E. W. Meeker; Nebraska, F. H. 
Klietsch; Kansas, R. C. Keeling; Okla- 
homa, H. E. Bailey; Texas, D. C. Greer; 
Montana, H. W. Holmes; Wyoming, 
J. R. Bromley, C. W. Beaver; Colorado, 
M. V. Watrous; New Mexico, B. G. 
Dwyre. 

Idaho, J. O. Reid; Utah, R. W. Mc- 
Leese; Arizona, W. C. Lefebvre; Ne- 
vada, R. A. Allen; Washington, C. B. 
Shain, E. C. Simpson; Oregon, R. H. 
Baldock, S. H. Probert; California, 
G. T. McCoy, F. Grumm. 
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Contents in Brief—A traffic problem of unprecedented magnitude has 


New Jersey Starts “Dual-Dual” Highway 
To End Serious Traffic Congestion 


Charles M. Noble 


State Highway Engineer 


New Jersey State Highway Department, Trenton, 


been created in metropolitan northern New Jersey by the movement of motor 
vehicles to and from the port of New York and New England being super- 
imposed on the very large amount of traffic originating in that region. As 
topographic and other physical limitations make dispersion of highways ap- 
proaching New York impracticable, the New Jersey Highway Department 
has begun construction of a new highway on which there ultimately will be 
four separated two-lane roadways each of which will have a paved paralle/ 


shoulder for use in emergencies. 


New Jersey has begun its attack 
on a traffic problem that is without 
parallel anywhere in the country. 
Late in 1946, contracts were let for 
the first sections of a highway whose 
physical characteristics were largely 
dictated by the fact that topographic 
limitations make it necessary to con- 
centrate within a single right-of-way 
an amount of traffic that could better 
be handled on two or three modern 
divided highways. This freeway, leg- 
islated as Route 100, has-been desig- 
nated in New Jersey a “dual-dual” 
highway. It will consist of a total 
width of eight lanes which will be 
divided into four roadways of two 
lanes each. The two northbound road- 
ways will be separated from the 
southbound, and the through traffic 
roadways will be separated from 
those carrying shorter haul traffic. 


Population and industry concentrated 


Of the 48 states, New Jersey ranks 
45th in size, ninth in population and 
second to Rhode Island in density of 
population. It ranks sixth as an in- 
dustrial state, and 80 -percent of its 
population is urban. 

New Jersey lies in the center of a 
cluster of states that contain 24 per- 
cent of the population and 35 percent 
of the industry of the entire United 
States. The state lies between New 
York, with the largest population, and 
Pennsylvania, with the second largest 
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population in America. A compari- 
son with these states is interesting. 
For example, New Jersey contains less 
than 17 percent of the area of New 
York, yet it has nearly 45 percent of 
the motor vehicle registration of that 
state. Compared with Pennsylvania, 
New Jersey has an area a little more 
than 17 percent as large, but has a 
motor vehicle registration equal to 
52 percent of the Keystone State. 

Furthermore, New Jersey lies di- 
rectly between New York City and 
Philadelphia, the first and third larg- 
est cities in the United States, with 
combined metropolitan area popula- 
tions in excess of 14,000,000 people, 
roughly 10 percent of the population 
of the nation. All highway traffic 
between these cities as well as high- 
way traffic to New York City from 
the south and west, and all traffic 
from eastern New York and New 
England to Philadelphia passes 
through New Jersey. 

If the heavy concentration of pop- 
ulation, motor vehicle registration 
and industry was spread over the en- 
tire 8,200-sq. mi. area of the state, 
the highway transportation problem 
would be difficult enough, but in a 
state where 40 percent of the entire 
area is given over to agriculture and 
another 40 percent is occupied by 
woodlands, population, vehicle regis- 
tration and industry are concentrated 
in a comparatively small area. The 








Northern New Jersey area forins g 
part of the great metropolitan stj,) 
of New York City. In the six ¢ouy 
ties of Essex, Hudson, Union, Bereey. 
Passaic and Middlesex live 2.8()\).(\)\) 
people. In those same counties ar 
located 691% percent of all state jp. 
dustry and 55 percent of all motor 
vehicle registration. 


Pioneered in highway development 


At an early date in the motor trans. 
portation era the state was subjected 
to problems associated with heavy, 
volumes of fast moving truck and 
passenger car traffic, and as a result 
the engineers in the New Jersey State 
Highway Department became _piv- 
neers and leaders in modern highway 
design and construction techniques 
and policies. The period starting 
in the early 1920’s and _ terminat- 
ing in the depression years witnessed 
such bold and outstanding develop- 
ments as the approaches of the Cam- 
den Bridge through the metropolitan 
Camden area, the great Pulaski Sky- 
way with its high-level crossings of 
the Passaic and Hackensack rivers 
and the grade-separated approaches 
to the Holland Tunnel through the 
heavily congested and built up area 
of Jersey City, the grade-separated 
approaches to the George Washing: 
ton Bridge, the construction of U. 5. | 
from the Hudson River to Trenton 
thus inaugurating one of the major 
highways in the world, and the con- 
struction of a substantial portion of 
the total dual highway mileage in 
America. 

Thus New Jersey anticipated and 
led in the solution of many problems 
that have only recently begun to 
be experienced in many sections of 
the country, and at all times the state 
has been constantly and unremittinzly 
subjected to the pressure of a vast 
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and continually increasing volume of 
traffic. 

New Jersey came face to face with 
the trafic. problem 20 years ago, and 
the development of the highway trans- 
portation system in this state has been 
influenced by the necessity of provid- 
ing facilities for large masses of pas- 
senger cars and trucks rather than 
by the urge of getting traffic out of 
the mud, as was the case in many of 
the less developed areas in America. 


Traffic congestion builds up 


Although highway construction in 
New Jersey has been greatly cur- 
tailed since 1936, vehicle registration 
and use continued to grow until Pearl 
Harbor clamped restrictions on fuel. 
Therefore, today there is a ten-year 
backlog of urgently needed modern 
highway improvements, amounting to 
more than $200,000,000. Thus, con- 
gestion and its strangling effect on 
commerce and industry threaten the 
state acutely. 

During the war, State Highway 
Commissioner Spencer Miller, Jr., 
foresaw the peacetime traffic needs in 
the years ahead and realized that 
those needs could only be met by 
planning and executing a bold pro- 
gram involving the construction of a 
system of freeways and parkways. 
With the sponsorship of Governor 
Edge he vigorously laid these pro- 
posals before the people of New Jer- 
sey with such effect that a freeway 
and parkway law was enacted by the 
legislature in 1945. 

Under this law, freeways and park- 
ways are defined as follows: “Free- 
way shall mean a state highway 
especially designed for through mixed 
traffic over which abutters have no 
easement, or right, of light, air or 
direct access, by reason of the fact 
that their property abuts upon such 
a way, with infrequent public en- 
trances and exits and with or without 
service roads.” 

“Parkway shall mean a state high- 
way especially designed for passenger 
traffic over which abutters have no 
easement, or right, of air, light or 
direct access, by reason of the fact 
that their property abuts upon such 
a way, with special treatment in land- 


and bridle paths, overlooks and picnic 
areas, and other necessary non-com- 
mercial facilities.” 


Plans for Route 100 


Under this law, Route 100, which 
originally had been added to the state 
highway system in March, 1938, to 
provide relief for the badly congested 
Route 25 (U. S. Route 1) as it ap- 
proached New York, became a free- 
way. As legislated, this limited-ac- 
cess highway, capable of carrying an 
immense volume of mixed traffic with 
free flow, will extend from the George 
Washington Bridge to a connection 
with Route 26 south of New Bruns- 
wick (See Fig. 1 and 3) passing in 
the vicinity of Ridgefield, North Ber- 
gen, Newark, Elizabeth and Wood- 
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bridge; with a branch extending from 
the northern limits of Elizabeth across 
Newark Bay to Bayonne. South of 
the Passaic River the route will be to 
the east of Route 25 (U.S. Route 1). 

The construction of the legislated 
portion of Route 100 will be divided 
into four main programs, which in 
turn may be sub-divided into two or 
more steps each. Priority for these 
programs is being established with 
the intention of giving the greatest 
relief to existing “bottlenecks” in the 
order of their importance. 

The Ist Program will extend from 
a connection on Route 25 in the vi- 
cinity of Bonhamtown (north of the 
Raritan River), northerly through 
Middlesex and Union counties to a 
connection back to Route 25 at the 


dh 4 


I is 


f 


STATEN 
ISLAND 


Scale of miles 
3.64 
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Fig. 1. In the part of New Jersey lying to the west of the Hudson River at New 
York, highways approaching New York from the south and west must pass to the 
north of Newark Bay through an area largely occupied by the cities of Newark 
and Elizabeth as well as numerous main line railways, oil refineries and Newark 
Airport, On the insert map of New Jersey are shown the locations of the 
projected freeway through this area, Route 100, and also the projected parkways. 


scaping and planting between road- 
ways and along its borders, which 
borders may include service roads 
open to mixed traffic, recreational 
facilities such as pedestrian, bicycle 
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northern limits of the City of Eliza- 
beth, a distance of 16.1 miles. This 
program will provide a relief valve 
for Route 25 and will serve the im- 
mense population in the metropolitan 
area of Northern New Jersey as well 
as a tremendous concentration of in- 
dustry, business and commerce. 

The first step in this lst Program 
will consist of completing as rapidly 
as funds permit the 11-mile section 
between Route 35 and Route 25 at 
Elizabeth. It would not be feasible 
to complete shorter sections, which 
would be usable by any significant 
traffic volumes, due to the topography 
and development of the present high- 
way system in this territory. 

This portion of the highway will 
then provide an alternate route from 
Elizabeth south, for the great flow of 
traffic to and from New Jersey’s sea- 
shore resorts. At the northern end 
of Step 1, Route S-100 will make a 
connection with Route 25 at Eliza- 
beth, and when Route 100 is eventu- 
ally extended beyond this point this 
spur will serve as an interchange. 


Outer roadways built first 


Traffic studies indicate that the pro- 
vision of the full eight-lane traffic 
capacity is desirable but not necessary 
initially, and construction will pro- 
ceed on the basis of providing the 
two outer roadways, or four lanes,. at 
the outset and the facility will be so 
designed that the inner two roadways 
can be added as required by increas- 
ing, traffic. This will simplify initial 
interchange design and avoid the 
necessity of reconstructing accelera- 
tion and deceleration lanes and inter- 
change ramps when the additional 
roadways are constructed. Grading 
for full eight-lane width will be done 
initially. 

The second step of the Ist Pro- 
gram will be the construction of that 
portion of Route 100 from Route 35 
southwesterly to Route 25 at Bon- 
hamtown. With the completion of this 
second step, the initial stage in the 
construction of the Ist Program will 
be consummated. 

The 2nd Program will consist of 
the construction of that portion of 
Route 100, generally referred to as 
the “Trans-Meadow” section, extend- 
ing from the Pulaski Skyway to the 
George Washington Bridge. Coupled 
with the present re-construction of 


Route 25 from Elizabeth to the Sky- 
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Fig. 2. A study of traffic congestion on Route 25 showed that the greatest over- 
load was on the section north of the junction of Routes 25 and 35 through Wood- 


bridge, Rahway, Linden and Elizabeth. 


way, with which this second-step con- 
struction will connect, work done 
under the 2nd Program will provide 
a dual-dual highway from the bridge 
to Route 25 at Bonhamtown north of 
the Raritan River. 

Reconstruction of Route 25 be- 
tween Elizabeth and the Pulaski Sky- 
way is a major operation in itself 
as that highway is elevated to carry 
it over railroad yards. 

The 3rd Program will extend 
Route 100 from Bonhamtown south- 
ward, across the Raritan River over 
a new bridge to a connection with 
Route 26 near Adams Station in Mid- 
dlesex County, while the 4th Program 
will link together the final gap be- 
tween Elizabeth and the skyway. 


Arrangement of the roadways 


Route 100 is best described as a 
dual-dual highway consisting of four 
24-ft. roadways, two in each direc- 
tion. The outer pair of roadways will 


handle the slower-speed and shorter- 
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haul traffic, while the inner roads will 
serve high-speed, through traffic. Each 
of these roadways is made up of 12. 
ft. traffic lanes. Through more open 
country each of these two-lane roads 
will be flanked by a 5-ft. shoulder on 
the left or inside, and a 10-ft. shoul: 
der on the outside. Between the two 
northbound roadways, as well as be- 
tween the southbound roadways, are 
10-ft. grass islands in addition to 
the shoulders. 

Dividing the high-speed north and 
southbound roadways is a 30-ft. grass 
island, landscaped with shrubbery. s 
planted as to exclude headlight glar 
from on-coming vehicles. All drain- 
age, except for the outer half of the 
low speed roads will be to the islands. 
which are depressed at their center. 
This feature will do much to pre- 
vent pavement icing due to intermit: 
tent thaws and freezing after snow 
has been pushed from the roadways 
to the islands. The adequate island 
widths will also allow space upon 
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—. Route 100 passes through 
congested urban areas the right-of- 
way width will be reduced Soon 300 
ft. down to the minimum required for 
roadways and slopes. The graded 
width will be reduced from 226 ft. 
at roadway level to 174 ft. This nar- 
rowing will be affected by (1) reduc- 
ing the center island from 30 ft. to 
12 ft.; (2). reducing the shoulder 
widths adjacent to the center island 
from 5 ft. to 3 ft.; (3) replacing the 
10-ft. grass-island between the high 
speed and low speed roadways w ith a 
2-ft, concrete curb; (4) reducing the 
5-ft. shoulder on the inside of the low 
speed roads to 3 ft.; (5) by the use 
of retaining walls to reduce slope 
widths. 

The outer roadways will be con- 
nected with traffic interchange facili- 
ties at reasonably frequent intervals 
while the inner roadways will be pro- 
vided with interchange facilities at 
greater intervals. 

Minimum radii of 3,000 ft. will be 
used except in heavily built up areas 
where 1,600 ft. minimum radii may be 
permitted. However, minimum values 
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Fig. 3. Work on Route 100 has been 
divided into four main programs de- 
signed te get the maximum of traffic 
relief at the earliest possible date. 


will be permitted only in case of abso- 
lute necessity. Generally, radii of 
curves will range between 6,000 and 
20,000 ft. Curves will be super-ele- 
vated, and wherever radii of 3.500 ft. 
or sharper are used, curves will be 
equipped with transition spirals. Ade- 
quate distances between eversed 
curves and those in the same direc- 
tion will be maintained. 


Grades on Route 100 will be held 
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TYPICAL SECTION THROUGH ELIZABETH 


to a maximum of 3 percent, a desir- 
able maximum of 2 percent and a 
minimum of 0.5 percent. Minimum 
rear-end-collision sight distances from 
height of eye to a 4-in, object will be 
600 ft., and the car to car vision thus 
will be nearly 1,200 ft. 

Deceleration lanes, initially, 
constructed 800 ft. in length. 
ever, bridge clearances, etc., will be 
so arranged that these lanes can be 
extended to a total length of 1,200 ft. 
Acceleration lanes will be 1.200 ft. 
long, “converging” design. 
Side slopes of 1 on 4 and flatter will 
be used on fills up to 10 ft. high in 
all but the heavily congested urban 
areas for the dual purpose of eliminat- 
ing guard rail and to stabilize the 
slopes against erosion. Gentle slopes 
will also materially facilitate mow- 
ing operations. 
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Much construction across swamps 


Many sections of Route 100, as 
previously noted, pass through highly 
developed industrialized urban areas. 
Because of this, it is the desire of the 
New Jersey State Highway Depart- 
ment to destroy a minimum of tax 


There- 


tatables and housing units. 
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Fig. 4. Typical cross-sections of Route 100. Through the city of Elizabeth and past some of the oil refineries it was found 
necessary to reduce the graded width below limits considered desirable for more open country. 
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fore, much of the location chosen for 
the alignment will be across swamps 
and unsuitable ground, which has re- 
tarded development. Construction 
plans call for the removal of muck 
in these swampy areas down to a 
solid bottom (hard pan) and refilling 
with suitable material to assure solid 
embankment, subject to minimum set- 
tlement. A large number of auger 
borings have been taken to establish 
the depth of muck and Meredith 
Johnson, the state geologist, is advis- 
ing on all geological matters. Modern 
soil techniques are being employed. 
Where natural soils are encountered 
having a California Bearing Ratio of 
10 percent or less, a blanket of se- 
lected material 15 in. thick having a 
maximum of 35 percent of material 
passing the No. 200 mesh sieve will 
be utilized. Excavation in cuts will 
be made to the greater depth to per- 
mit the placing of the selected mate- 
rial. 

Granular sub-base material 12 in. 
thick to support the pavement will 
be placed on top of the selected mate- 
rial. The sub-base material will not 
contain more than 5 percent of elutri- 
able material. 

All fills, selected material, and sub- 
bases will be placed in layers of 6-in. 
thickness, loose measurement, and 


compacted by heavy rollers, required 
to make a minimum number of passes 
per layer of compacted material. 

Present plans contemplate rein- 
forced concrete pavement 10 in. 
thick divided into 12-ft. lanes by 
tongue and groove longitudinal joints. 
Expansion joints will be dowelled 
with 14-in. smooth round steel dow- 
els placed 12 in. center to center. A 
positive and rigid assembly for hold- 
ing the dowels in correct alignment 
will be required and positive provi- 
sion will be made to protect the steel 
dowels against corrosion. 

Paved shoulders flush with the 
pavement edges, capable of support- 
ing truck loads, of the widths shown 
in Fig. 4 will be provided. Research 
is now being conducted for the pur- 
pose of developing a very coarse ag- 
gregate shoulder pavement which will 
permit vehicles to turn off the pave- 
ment with confidence at high speed, 
but which will have such a texture and 
character as will discourage the use of 
the shoulder as another traffic lane. 

This year’s work will be confined 
to areas where there will be a mini- 
mum of disturbance to housing units. 
In all right-of-way negotiations, 
where it is necessary to disturb hous- 
ing, the owner is being given the op- 
portunity to retain and relocate his 





Fig. 5. Grading for Route 100 is under way near Woodbridge. In the above 
airview, carrying scrapers are moving earth from the wide borrowpit in the 


foreground to the new subgrade for the highway, which runs across the upper 
part of the picture, beyond the low hill. 
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structures, avoiding, where ssi). 
work requiring materials during th 
present period of critical shortage: 


and high prices. 

The various elements required , 
complete the first program have been 
carefully scheduled in suitable cop. 
tracts so that surveys, plans and «. 
tual construction may be executed 
with smoothness and efficiency. 


High costs and large savings 


When it is considered that th 
completion of the Ist Program 4 
Route 100 (16.1 miles) at an est. 
mated cost of $44,000,000 will result 
in an estimated saving to traffic of 
$3,150,000 annually in the avoidance 
of congestion, delay and through thy 
reduction of accidents, there can }y 
no doubt regarding the economic jus 
tification of this highway. However. 
the necessity for a north-south high. 
way of this type goes much farther. 
At the present time the total north. 
south average daily traffic in northern 
metropolitan New Jersey, between 
Newark Bay and the Orange Moun- 
tains, excluding purely local trafic. 
but including that moving on munici- 
pal streets, township and count) 
roads, amounts to approximatel 
160,000 vehicles a day, of which 
85,000 now travel on state highways. 
If adequate state-highway routes were 
available now in this territory, it is 
estimated that 140,000 vehicles a day 
would travel over them. The present 
satisfactory capacity of north-south 
state highways in this area amounts 
to only 45,000 vehicles a day: thus 
there is a deficiency at present in 
state-highway capacity of 95,000 ve- 
hicles per day. Congestion of this 
type is far reaching in its detrimental 
effect upon the economic life of the 
state and community. 

Route 100 is New Jersey’s answer 
to this traffic problem. 
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Fig. 1. Farm service roads in Texas (shown at left) combine low construction costs with maximum service, 


Texas 1946 Secondary Road Program 


Establishes New Construction Record 


Contents in Brief—Construction of farm service roads in Texas has become 
big business as evidenced by the large amount of improvements accom- 
plished during 1946. Low-cost construction is secured by standardizing 
bridge work and simplifying road construction. 


ALTHOUGH all the returns are not in 
at present, Texas is reported to be 
leading the 48 states in total mileage 
of secondary or farm-to-market high- 
ways either completed or placed under 
contract during 1946. In Texas, these 
secondary roads are designated “land- 
service roads.” They are designed and 
constructed under the supervision of 
the State Highway Department’s Land 
Service Road Division, which was es- 
tablished April 1, 1945. 

Following selection of the roads to 
be built and establishment of their 
priority of construction, resulting 
from joint conferences of the highway 
commission, and the county judges 
and commissioners’ courts of the vari- 
ous counties, the land-service-road 
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program got off to a good start early 
in 1946, 

Initial bids for this construction 
were received in January and the first 
two projects, involving 19.8 miles of 
new highway near Amarillo, were 
completed in April 1946, in a record 
time of 33 working days. 

By the latter part of August the 
amount of land service roads on 
which construction had been com- 
pleted had passed the million-dollar 
mark. It covered 20 projects involv- 
ing 150 miles of new highways at an 
average construction cost of $6,660 
per mile, exclusive of right-of-way. 
Length of projects ran from 2.6 to 17 
miles. 

At the same time, total contracts 
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awarded since Jan. 1, 1946, had 
reached $11,440.000, covering 150 
projects calling for the construction 
of 1.230 miles of land service roads. 

By maintaining this tempo of 
awarding nearly $1,500,000 worth of 
land-service-road construction per 
month the highway department. up 
to Nov. 30, had awarded $18,520,500 
worth of contracts covering the con- 
struction of 1,970 miles of new high- 
way. 

Additional work for which bids 
were received on Dec. 12 and 13 
bringing the year’s total of land-serv- 
ice roads placed under contract up to 
$19,658,000, involving 2,060 miles of 


new construction, 


Large monthly lettings 


Although great emphasis was 
placed on the 1946 farm-service-road 
program, it was not done so at the ex- 
pense of the primary and urban high- 
way programs. This is evident from 
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Fig. 2. Poorly-drained dirt roads (top) are converted to all-weather, armor- 
coated highways at reasonable cost (bottom). 


the fact that for seven consecutive 
months starting in April the highway 
department let contracts in excess of 
$5,000,000 per month covering all 
types of construction including farm 
service roads, 

Including its November letting, the 
highway department had placed a to- 
tal of $44,000,000 worth of work un- 
der contract since Jan. 1, 1946 and the 
entire year’s program is expected to 
exceed $50,000,000. 

Two far-sighted factors are credited 
with furnishing the major impetus to 
the program. One was the selection 
and designation, in one fell swoop, 
of the entire 7,500-mile statewide sys- 
tem of farms service roads, estimated 
to cost $60,000,000 and to require 
thtee years for completion. The other 
expedient is that the counties are not 
required to assist in financing the 
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work, other than furnishing the right- 
of-way. 

Setting up the entire program in ad- 
vance of the start of construction has 
materially simplified the detailed work 
of establishing the priority of con- 
struction for the 837 projects in- 
volved, located throughout 244 of the 
state’s 254 counties. Priorities of con- 
struction for the first two years al- 
ready have been established, covering 
258 projects in 196 counties for 1946, 
and 281 projects in 186 counties for 
1947. 

Preparation of road and bridge 
plans by the state highway depart- 
ment, and financing the work by fed- 
eral aid and state matching funds, 
without assistance from the counties, 
also has minimized the approval time 
on plans and permitted the program 
to be carried on at top speed. 
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ide-wo, between 
was done originally in ~\\jp, . and pro 
statewide farm service 1. prog Speci 
to the public, ever since j) 4: he drafted 
underway it has been acs sted ,., constru' 
increasing enthusiasm. ‘fea 4 providi 
percent of the current res vests yy, pected 
to the highway commissi.,;, {,, ; Jeast 15 
proved roads are for {arm-sery,, tenance 
roads—a true measure of the sateen Som 
of the program. ing Tes 
Completion of the three-year fa.) ME can be: 
service-road program, tovther with table 
the state’s $87,000,000 primary ané two lo’ 
$27,000,000 urban-highway progray,. fmm contra’ 
for the same period, will place under 
percent of all Texas roads under 4, months 
jurisdiction of the State Highy, Seles 
Department. It is estimated thy pavem 
these improved highways will car; ect is 
78.5 percent of all passenger car an traflic, 
truck traffic in the state. Moreoye; crease 
completion of the total three-year pr. ment V 
gram will put 62 percent of all rural some 
dwellings within one mile. and >; vehicl 
percent within two miles. of an aj}. nectin 
weather road. for in 
ever, 
Self-liquidating program ft.. wl 
Another feature of the Texas far. precss 
service-road program is that it ha Ro: 
been set up on a self-liquidating basis = 8. 
ie., costs of the improvements ar tional 
expected to be replaced by revenu vary} 
from motor fuel and other road-user are 4 
taxes collected by the state during the and 
lifetime of the new roads. All ney read 
roads under this program are & lized 
signed for a minimum useful life e\. const 
pectancy of 15 years. ects | 
In general, the smaller projects ar ible | 
grouped as much as possible to reduc iron- 
over-all cost of construction and to a. Al 





tract a larger number of contractor dust! 
bidding on the work. Largest singl mun 
project placed under contract to dat’ tive 
is one involving the construction of 3 per 
28-mile length of new highway. Th chip 
largest single contract, so far, was fo! of | 
$263,500, covering two construction 
projects. 
Determining the standards of ¢e- C 
sign by which the farm-service road: to 
would be constructed posed quite @ asp 
problem at the inception of the pro: con 
gram. Obviously they could not be this 
built to standards anywhere near tho» to 
of the primary highways, due to the R 
large mileages involved and the rela: I 
tively light traffic they would carr. 
On the other hand, their maintenance 
becomes the responsibility of the high: on 
way department upon completion. 
E] 
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Thus, final plans were a compromise 
between minimum design standards 
and probable maintenance costs. 

Special contract provisions were 
drafted aimed at reducing the cost of 
construction while at the same time 
providing a highway that can be ex- 
pected to give useful service for at 
least 15 years under reasonable main- 
tenance. 

Some idea of the success in secur- 
ing reasonable unit contract prices 
can be gained from the accompanying 
table which shows an average of the 
two low bids received for the major 
contract items on all projects placed 
under contract during the first eight 
months of 1946, 

Selection of the width of roadway 
pavement for each improvement proj- 
ect is based not only on the present 
trafic, but also on its probable in- 
crease during the next 15 years. Pave- 
ment widths of 16 ft. are specified for 
some roads carrying less than 100 
vehicles per day, particularly on con- 
necting roads that hold little promise 
for increased traffic. In general, how- 
ever, pavement widths are 18 or 20 
ft., while some in urban areas are ap- 
preciably wider. 

Roadway embankments are built 
in 8-in, compacted lifts, in conven- 
tional manner, while base courses, 
varying from 4 to 6 in. in thickness 
are stabilized, usually with asphalt 
and whatever material is the most 
readily available. Most of the stabi- 
lized bases are of the trench type of 
construction. However, several proj- 
ects involve a 6-in. blanket type flex- 
ible base using gravel, crushed stone, 
iron-ore slag, or caliche. 

All farm-service roads receive a 
dustless, all-weather surface; the mini- 
mum treatment being a base preserva- 
tive averaging 0.30 gal. of hot asphalt 
per square yard covered with stone 
chips or pea gravel applied at the rate 
of 1 cu. yd. per 150 sq. yd. in surface. 


Single asphalt surface treatment 


Customary procedure, however, is 
to apply what is termed a “single 
asphalt surface treatment,” following 
completion of the base course. In 
this method the aggregate is graded 
to the following requirements: 

Retained on }-in. screen .... 0 percent 

Retainedon} ” ” ... 25-50 ” 

Retainedon}” ” ... 80-100” 

Retained on $10 mesh screen. 95-100 ” 

The liquid asphalt is applied by 


conventional spray or traveling mix 


Fig. 3. Flexible pavements on stabilized bases are sealed with hot asphalt (top), 


given a light application of gravel (center) and rolled to a smooth crown 
(bottom). 
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method, at a rate of 0.30 to 0.50 gal. 
per square yard. Then, following 
blading to the proper crown and roll- 
ing with pneumatic-tired or three- 
wheel steel rollers, an armor coat of 
gravel or stone chips is applied at a 
rate of from 1 cu. yd. per 120 sq. yd. 
of surface, minimum, up to a maxi- 
mum of 1 cu. yd. per 60 sq. yd. of 
surface. 

On some tarm-service roads carry- 
ing relatively heavy traffic, or those 
located in the northern part of the 
state and subjected to wide fluctua- 
tions in temperature, as well as appre- 
ciable snow and ice, pavement sur- 
faces are given a “double asphalt sur- 
face treatment.” This is essentially 
the same as a double application of 
the single asphalt surface treatment. 


Standardized bridge plans 


In developing the standards of de- 
sign for bridges on the farm service 
roads particular emphasis was placed 
not only on reducing their cost of con- 
struction but also to minimize the 
amount of form work needed. The 
latter was due to the shortage of both 
lumber and skilled carpenters. 

As a result, the standard bridge 
consists of a series of single 25 ft. 
reinforced-concrete slab spans, 20 to 
24 ft. roadway, 11-in. slab and 18-in. 
high curbs without handrails. They 
are designed for an H-15 live load, 
except that some H-10 bridges are 
built on roads carrying less than 100 
vehicles per day. In general, bridge 





roadways are 4 ft. wider than the ap- 
proach pavement. 

At major stream crossings the cen- 
tral spans often are lengthened to fit 
prevailing conditions. And on some 
of the longer structures light angle 
handrails have been added to give an 
increased sense of security to the mo- 
torist. 

Bridge abutments usually are of the 
two-column spill-through type. Piers 
are either three-pile bents using a 
cast-in-place concrete cap on precast 
concrete, steel or timber piles, or two- 
column reinforced concrete framed 
bents on individual footings. Due to 
their relatively high cost, treated tim- 
ber piles are not used to any great 
extent. 

Reports from the field indicate that 
most of the intricacies of form con- 
struction have been eliminated 
through the adoption of these simpli- 
fied concrete substructures. Also, 
these simplified structures permit 
greater reuse of the form lumber and 
require relatively little skilled carpen- 
ter work in their construction. 


Eliminate concrete rubbing 


Another point of economy in the 
construction of bridges and small 
drainage structures on farm-service 
roads in Texas is the elimination of 
rubbing the exposed concrete sur- 
faces with silicon-carbide stones, 
other than the top and inside face of 
the curbs. 

Reinforced-con¢rete box culvert de- 


SS aE SR RS ARE IRAE OE, CR RL ERNE AE REALE RS ET TT A cS SS TS 


TABLE OF AVERAGE UNIT BIDS 


(Jan. 1 to Sept. 1, 1946) 


Road excavation (common)... ............60eeee005 
eel ea NOE). 5 6 bs. o:< 0 o0sdawene tea sncaws 
ED as pb wv dSdb-6 0m oinne bnes este 
Ra. . Gens av kee Saye ewedssiecn 6 as 


Rolling (pneumatic tired)............... 
Flexible base ('n place) 
Flexible base (caliche)... 


Flexible base (iron ore).................... 


Class “‘A” concrete (bridges)............ 
RIE | ss aves bashed se nea oo ; 
NN cols cs ckres enon due des 
Ce eee ee : 
Untreated timber... ........ccccse. ; 


24-in. corr. galv. metal pipe 
16-in. precast conc. piling 
Treated timber piling. ... 


Steel bearing piling (12"x12” @ 534)............... 


Flexible base (bank-run gravel)................... 
Flexible base (crushed stone)....................-- 
IN. oes hadnt ee kiss on hs kan bene 
Base preservative (asphalt) ....................655 
Base preservative (aggregate) ....................- 
Class “‘A” concrete (culverts) ...................+- 


ie ME, CNG IO so. i.0 ne cece sv cndatvaeneveass 


Two low bids Number of 
Unit (average) projects 

Pere cu. yd $0 .37 89 
eae cu. yd 1.10 26 
sakewe hr 4.24 122 
eee hr. 5.02 128 
<sooce hr. 4.08 140 
5 ata cu. yd 1.70 11 
Sages cu. yd 0.81 59 
ny cu. yd, 1.45 17 
eects cu. yd 0.98 17 
tenis cu. yd. 1.14 9 
ieaews gal. 0.11 65 
iwiicay gal. 0.12 40 
+ heals cu. yd. 5.84 40 
ychiain dew cu. yd. 36.40 80 
eens cu. yd. 37 .34 112 
Ib. 0.078 176 

we Ib. 0.11 30 
Senin M.F.B.M. 245 .22 15 
cae M.F.B.M 228 .50 2 
baa cae Lin. ft. 4.32 51 
Lin. ft 4.09 58 

Lin ft 6 .08 28 

. Lin. ft 3.69 12 

PIM Lin. ft 5.72 24 
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signs for the farm-servic, 
were carefully scrutinized 
the amount and cost of 
and to simplify their . 
One major change from | 
proved standards was ti «xtend 4, 
wings parallel to the side~ of the «) 
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vert instead of carrying them had 
at an angle. This consid:rably <, 
plified and reduced the mount ¢ 
form work. 





Although the use of straicht wins 
sacrifices some hydraulic efficjey:, 
of box culverts it facilitates th, 
lengthening in the event of futy, 
roadway widening. 


Engineering personnel 





Ben B. Freeborough is engineer } 
charge of the Land Service Road }); 
vision, reporting to DeWitt C. Greer 
state highway engineer. R. J, |, 
frentz and W. F. Gustafson are senin; 
design engineers. Bridges and draip. 
age structures for the farm seri 
roads are designed in the bride 
office of the state highway departmen 
under the supervision of James P, 
Exum, bridge engineer. 


Highway Traffic Grows 
Faster Than Mileage 


The total mileage of all-weather 
rural roads increased from 387.(ii\) 
in 1921 to 1,385,000 in 1941. accord. 








Fig. 1. 





ing to Thomas H. MacDonald, heal Con 
of the Public Roads Administration, syste 
and the mileage of high-type sur. York 
faced roads increased from 36,(00 to 
194,000. The consumption of motor Pens 
fuel, on the other hand, increased cent 
six times in that period during which quai 
the mileage of all-weather roads in- nee 
creased between three and four times. 
This is explained by the increase in NER 
the use of the individual motor ve ders 
hicle, amounting to about 4,500 mile HM ¢,.. 
per year in 1921 to over 9,000 mile 000 
in 1941, “a 
October of this year produced the aiid 
highest volume of traffic for thi i... 
month ever recorded in the United 7 
States as a whole. As compared with 7 
1945 volume, traffic in the western ‘ok 
states is up 23 percent, in the cer The 
tral region 25 percent, and in the wv 
eastern states 26 percent. Traflic 1 will 
seven representative cities in October ry 
of this year showed volumes well it 
excess of the 1945 volume, varyin! ' 
from an increase of 15 percent aa 
Washington, D. C. to 34 percent its 
Santa Fe, N. M. a 
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Fig. 1. This sketch of the Catskill Thruway shows how it is planned to take advantage of topography in hilly country. 


New York State Builds Its Thruway 


Thomas F. Farrell 


Chief Engineer, New York State Department of Public Works 


Albany, N. Y 


Contents in Brief—As a major element in modernization of the highway 
system of New York State, a 486-mile thruway is being built from the New 
York metropolitan region up the Hudson Valley and across the state to the 
Pennsylvania line. This controlled-access highway runs close to the major 
centers of population, but is kept out of densely built up areas where ade- 
quate right-of-way is difficult to obtain. The best thinking of highway engi- 


neers is being applied to its design. 


New YorK State highways are un- 


dergoing a long-needed scientific 
face-lifting operation. With $50,- 
000,000 worth of work placed under 
contract during the first sixteen 
months after VJ Day, the Depart- 
ment of Public Works is advancing its 
postwar highway rehabilitation pro- 
gram just as rapidly as necessary ma- 
terials and equipment are available. 
The speed with which it will continue 
its $840,000,000 five-year program 
will be governed largely by the ability 
of the construction industry to absorb 
the projects it has to offer. 

Nor is the state limiting its pro- 
grams to the mere rehabilitation of 
its interurban highway system. In- 
cluded in the $487,000,000 that has 
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been earmarked for such work is a 
$119,000,000 allocation set aside to 
help uncork the traffic bottlenecks, 
which now so stagnate vehicular 
movements in cities as to endanger 
the economic wellbeing of many of 
its urban centers. Of utmost signifi- 
cance in the overall highway pro- 
gram now under way is the con- 
struction of its 486-mile thruway 
which will link together the Atlantic 
seaboard and the Great Lakes region 
with “The Greatest Highway in the 
World.” In this important new high- 
way will be incorporated all the best 
practices in highway design and con- 
struction. 

Like Gulliver, the state has risen 
up, casting loose the Lilliputian lash- 
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ings which, for 15 years of depres- 
sion and war, prevented execution 
of more than token construction pro- 
grams. This has been possible be- 
cause, while its construction program 
remains largely somnolent, the De- 
partment of Public Works was con- 
stantly alert to the prodigious task 
which lay ahead. As a result, it had 
construction plans ready to pass out 
to the contractors the very moment 
the war came to an end. Nor has 
the $50,000,000 advance, .already re- 
corded, made a serious dent in its 
stockpile of projects ready for exe- 
cution. This backlog of work, await- 
ing only the ability of the construction 
industry to undertake it, stands to- 
day at close to $250,000,000. And 
the planning continues, 

The old tortuous, winding, narrow 
roads, built for 30-mph. motor cars, 
are giving way to mile after mile of 
modern highways capable of carrying 
safely the ever-increasing load of 
traffic which speeds across them every 
day. Narrow pavements, flanked by 
still narrower shoulders and steep 
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Fig. 2. New York's system of thruways has been laid out to pass near enough 
to the large centers of population to serve them and yet be free of the restric- 
tions imposed by passing through densely built up areas. 


V-type ditches, are being replaced by 
broad highways with generous and 
gently sloped shoulders. Sharp curves 
and steep grades are being relegated 
into the limbo of the past as long 
sight distances, easy gradients and 
greatly reduced curvatures feature 
new highway construction. 


Unrestricted design opportunity 


But it is in the design of the thru- 
way that the highway engineer’s fond- 
est dreams find complete satisfaction. 
Here for the first time in the annals 
of modern highway construction 
will be a highway that will have been 
planned without the necessity of com- 
promising detail with the bug-a-boos 
that frequently hamper the designer 
from building as he knows a highway 
should be built. 

Certain rigid standards have been 
established to its construc- 
tion, but these become an inspiration 
rather than a deterent to the engi- 
neer. The broad right-of-way, never 
less than 250 ft.. gives him ample 
room in which to build. Legislation, 
defining the course of the thruway, 
is sufficiently flexible as to enable the 
engineers of location to select a route 
on which they can build well. 

The idea of the thruway was con- 
ceived years ago. 


govern 


Its need became 
more and more apparent with the 
passing of time. Traffic on the major 
highways of New York State, as else- 
where, spiraled upward at a steady 
rate. Existing highways were reach- 
ing their saturation point. Routes 
9 and OW, connecting New York 
City and Albany were becoming thor- 
oughly inadequate to meet the de- 
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mands placed upon them. The same 
was true for Routes 5 and 20, which 
connected the Capital City with the 
thriving industrial communities of 
the Mohawk valley, the western 
plains of the state and the economi- 
cally important Niagara frontier. 

The region served by these high- 
ways includes the most densely popu- 
lated and highly industrialized areas 
in the state. A belt extending about 
30 miles on either side of them in- 
cludes approximately one half the 
area of the state. But within that 
belt lives nearly 90 percent of the 
state’s population and is registered 
about 86 percent of its motor vehi- 
cles. Concentrated in it also is the 
bulk of the state’s industrial empire 
and not a small percentage of the 
rich farms that provide the milk and 
produce with which the city house- 
wife sets the family dinner table. 

It constitutes the region through 
which is funnelled the bulk of the 
interurban and cross-state commer- 
cial traffic, making it a veritable life- 
line for the economy of the state. 
Thus it was that the importance of 
the region and the inadequacy of 
existing highways combined to dic- 
tate the necessity of improved high- 
way facilities, 


Existing roads inadequate 


First consideration was given to the 
expansion of existing routes. It re- 
quired but preliminary surveys to 
reveal the impracticability of such 
a move. While those portions of 
such existing routes requiring im- 
provement are scheduled for recon- 
struction along modern lines, eco- 
23, 
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expansion to the amo, rer a] 
for the region. " 
Because these importa: utes na 
through a great number ead 
villages, any attempts it, 
their efficiency through -\.) ¢,,, 
sion would involve the di-jrycti,, 4 
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stores, churches, factorie. and other 
buildings. This would be jither 
cially wise nor economi: .\\)\ 
Natural features of terrain along com, 
portions of the route precluded 
major expansions without incur; 
expenses which would be greater ths, 
the cost of a new highway. F,,, 
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lila 


an entirely new highway must be 
built, and the idea of thruway Was 
born. 


Planning done during war 


Legislation, empowering the Dp. 
partment of Public Works to »; 
ceed with its construction. was passed 
in 1942. Wartime restrictions on cop. 
struction operations precluded the ad. 
vancement of any actual work on it 
The war years were used, however, 
for the development of the standards 
and specifications that will govern its 
construction. Work was actually 
started on July 11, 1946, when Gov- 
ernor Thomas FE. Dewey _ broke 
ground for the initial section at Liy. 
erpool. 

Since then, five more contracts fy 
grading and preliminary structures 
have been awarded. Others are bein: 
advanced for inclusion in early 1917 
lettings. 

These grading projects provide not 
only for the two 37-ft. arteries but 
also for the separating mall. th 
broad, gently sloping shoulders and 
the necessary drainage structures. 
which will insure the ultimate pave- 
ment against frostboils and uneven 
pavement frequently encountered ai 
the winter’s end on upstate highway: 


Starts made at three points 


In advancing the various project: 
a set pattern has been developed 
Work has been started at three widel) 
separated points. Subsequent con: 
tract awards have been for projects 
contiguous with those on which work 
was originated. In consequence. the 
thruway is gradually creeping ov! 
ward, in both directions, from th 
points at which work was first begu! 
Other key projects will be similar! 
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advanced as additional focal points 
from which the thruway work will 
continue in both directions until the 
various projects connect to integrate 
the whole series of jobs into a single 
highway. 

Determined not to let current ma- 
terial shortages delay the start of the 
thruway construction, the Depart- 
ment of Public Works is skipping, in 
initial projects, some small portions 
of the route where large bridges 
must be built and has made plans 
for their construction as soon as the 
steel market becomes less critical. In 
this way much of the preliminary 
work can be advanced at once. Grad- 
ing can be completed, pavements laid 
and short sections opened to traffic 
at a much earlier date. The first pav- 
ing contracts will be let within the 
next few months. 


Easy grades and curves 


Grades will never exceed three per- 
cent at any point, even in the moun- 
tainous terrain through which the 
southern portion of the thruway will 
have to course. Cuts and fills of con- 
siderable depth will be required at 


many places to achieve this gradient. 
Similar man-made alterations to other 
natural contours will have to be un- 
dertaken to assure a highway on 
which sight distances will never be 
less than 1,000 ft. nor radius of curva- 
ture less than the prescribed 2.800-ft. 
minimum. 

While, quite naturally, they will be 
avoided wherever possible, hills and 
swamps will be no positive barrier 
to construction of the thruway. By 
careful, scientific study of the sub- 
terranean features and by application 
of the known truths in the compara- 
tively new science of soil mechanics, 
it will be possible, when necessary, 
to overcome such barriers without 
any compromise with standards. 


Safety and adequacy 


Safety and adequacy are the two 
principal governing factors which 
have dictated the standards governing 
thruway construction. The safety en- 
gineers began their never ceasing ef- 
forts to reduce highway accidents by 
entering into the initial planning of 
the thruway. Working with engineers 
of design, they have set up safety 
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standards that will make the high- 
way as accident proof as man can 
build it. The center mall, never less 
than 20 ft., will keep opposing lanes 
of traffic far enough apart as to make 
head-on collisions virtually impossi- 
ble. Access and egress will be lim- 
ited to only those points at which 
carefully designed interchange facili- 
ties have been provided. 

Safety planning goes ever farther 
at these points as provision is made 
for long accelerating and decelerat- 
ing lanes upon which traffic, wishing 
to enter or leave the thruway, may 
safely assume the speed of traffic on 
the artery to which it is moving. 
before actually merging with it. 

With access to the thruway denied 
from all abutting private property 
and with no intersections at grade 
with other highways, the necessity of 
traffic lights is eliminated 100 per- 
cent and the danger of sideswipes and 
other accidents resulting from merg- 
ing traffic streams is avoided. Grad- 
ual undulations will relieve mo- 
notony, which can be a cause of 
driver fatigue. 

The landscape engineer enters into 
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Fig. 3. Typical cross-sections of right-hand half of the thruway. Unusual care is to be taken to provide the pavement 


with a substantial base which will be adequately drained. 
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Fig. 4. Grading for the Ontario Thruway near Liverpool, N. Y. This cut is to be made in two stages of 15-ft. depth each, 


Cut slopes will be 1 on 4 in the lower part of the cut and lon 2 in the upper part to check erosion and snow drifting, 


the planning phases too as he pro- 
vides for the enhancement of the road- 
side through plantings of indigenous 
vegetation which will be attractive, 
easy to maintain and at the same 
time holds slopes in place to prevent 
erosion. He will further strive to 
make the thruway an integral part of 
the countryside by revealing the latent 
features of the natural beauty of the 
lands through which it passes by 
occasional pruning or planting as 
need may dictate. The outdoor ad- 
vertisers have already joined hands 
with him to help make the thruway 
more attractive by a voluntary agree- 
ment on their part to refrain from 
the erection of displays along all non- 
commercial regions it transects. 

Then too, the safety and landscape 
engineers will combine their talents, 
where needed, to provide whatever 
plantings that may be required on 
malls to screen out opposing head- 
lights on curves. The work of the 
landscape engineer will be further re- 
flected in the development of wayside 
picnic areas at conveniently located, 
attractive spots along the thruway 
route, 


Designed for stability 


The design of the thruway calls 
for ultimate construction of two 37-ft. 
arteries for each direction. Cross 
sections of the proposed design of 
these are shown in Fig. 3. Actual 
construction operations are preceded 
by thorough analyses of subsurface 
conditions in order to assure stable 


106 (Vol. p. 132) 


roadbeds which can support the new 
pavement without fear of erosion, 
ground settlement or frostboils. 

Pavements to be laid on the newly 
graded rights-of-way will be 9-in. 
concrete, capable of sustaining any 
vehicle that may legally use the high- 
way. The H20-S16 design loading 
for thruway bridge structures will 
result in greater carrying capacity 
than is required for structures on the 
regular highway systems and for 
which the H20 theoretical loading is 
standard. 


Free movement at bridges 


The design of thruway bridges has 
been based on freedom from either 
physical or mental obstructure to the 
free and easy flow of fast-moving 
vehicular traffic. It has been recog- 
nized that there must be an aesthetic 
relationship between the open thru- 
way and the necessary locations to 
carry the twin arteries over streams, 
as well as over or under intersecting 
streets, highways, parkways and rail- 
roads. The basic consideration, how- 
ever, has been unobstructed move- 
ment. 

In accomplishing the basic con- 
cept, every effort has been made to 
utilize deck structures of varying 
types for all highway traffic. Where 
it is necessary to carry the thruway 
under a railroad or intersecting traf- 
fic movement, wide clearances are 
called for to the faces of abutments 
and to the pier faces in center mall. 

A typical cross-section of a thru- 
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way passing under a structure wil] 
have a 10-ft. clearance from the face 
of an abutment to the edge of the 
nearest lane. There will then be de. 
veloped 37 ft. of concrete pavement 
consisting of a 12-ft. lane, a 13-ft 
lane, and another 12-ft. lane. A 
clearance of 6 ft. as a minimum will 
be established to the face of the pier 
in the center mall. This will be fol. 
lowed by the width of the pier about 
whose center line the thruway sec- 
tion is symmetrical. Since the mini- 
mum width of the center mall is 2) 
ft., this gives a total width, face to 
face of abutments, of 114 ft. This 
width between abutments will, of 
course, be greater if, in addition to 
the six traffic lanes, it is necessary to 
carry an acceleration or deceleration 
lane under the structure, 


Special treatment of the mall 


Since the center mall is to be de- 
pressed and will accept drainage from 
the pavement surface, it can be easil\ 
seen that considerable care must be 
taken in the development of the de- 
sign so that the finished structure. 
including the center pier, proper 
fits into the thruway and does not 
in any way interfere with drainage 
of the pavement surface. In general. 
drainage will be picked from the cen- 
ter mall adjacent to the pier face on 
its up-hill end and carried to th 
sides of the road or, where this is 
not practicable, it will be carried 
under the mall section parallel to the 
pier on one or both sides of the pier. 
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depending upon the volume of water 
present. : 

A typical cross-section of a struc- 
ture carrying the thruway will con- 
sist of the parapet and railing with a 
30-in. safety walk and a 6-ft. slab 
between the face of the curb on the 
safety walk to the edge of the pave- 
ment. There will then be three lanes 
of pavement in a total width of 37 
ft. a 6-ft. distance from the edge of 
the pavement to the face of the curb 
on the slightly raised center mall, 
which will be 8 ft. wide, and about 
whose centerline the bridge deck will 
be symmetrical. This produces a to- 
tal distance, face to face of curbs, of 
106 ft. 

Again it is to be noted that con- 
siderable care must be exercised in 
the design to develop the depressed 
mall on the approaches into a proper 
introduction to the bridge head, 
where the mall is elevated, to produce 
a pleasing appearance and properly 
take care of drainage conditions ex- 
isting at this point. Since curbs will 
not be used on the standard thruway 
section, there must, of necessity, be 
a considerable amount of attention 
and care paid to the method of inter- 
jection of the raised mall across the 
bridge to produce a satisfactory, us- 
able structure as well as one having 
a proper appearance. 


Grade separation structures 


In general, two or three main-span 
structures will be utilized throughout 
for the grade separation structures 
that pass over the thruway. Since 
it may be desirable to vary the width 
of the mall, due to topographical con- 
ditions or for other reasons, it may 
be necessary, on occasion, to utilize 
modified forms of these structures. 
This will be particularly true where 
the mall width is increased from 20 
ft. to as much as 50 or 100 ft. 
Modification of the design will be 
accomplished by increasing the clear- 
ance from the pier face to the edge 
of the inside lanes through an in- 
crease in the length ofespan over the 
pavement lanes up to 85 ft., with an 
outside limit of approximately 100 
ft. Beyond this limiting point the 
increased width of the mall will be 
taken care of by reducing the length 
of the two spans over the pavement 
and introducing a correctly propor- 
tioned intermediate span over the 
mall section to obviate the need for 
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a solid walled section across the mall 
between the main spans. 

It is contemplated that structures 
will be built of reinforced concrete 
or of steel, In all instances, consid- 
erable thought has been given to the 
aesthetic utilization of steel super- 
structures, where they are desirable, 
throughout the thruway. There are 
locations where rigid frames of either 
reinforced concrete or steel may be 
economically and aesthetically devel- 
oped. The multiple span structures 
of the steel-beam type, whether of the 
rolled or made-up section, will gen- 
erally be recognized as functioning 
with the slab under composite action. 

The width of the _ intersecting 
streets, highways or parkways will 
govern the width of the structure de- 
veloped over the thruway, after full 
consideration has been given not only 
to the present usage as revealed by 
studies of existing traffic movements, 
but in consideration of the usage 
that will be present in 20 years 
predicated upon a careful analysis of 
the development of the locality. These 
structures will not only provide the 
width of pavement to properly carry 
the traffic but will also have wide 
clearances from the edge of the pave- 
ment to the curb in conformity with 
the standards established by the De- 
partment of Public Works for its 
highway usage on other than thruway 
routes. In no instance will any of 
these structures be designed without 
proper pedestrian facilities, regard- 
less of their location. 


Stream crossings 


The type of stream bridge depends 
entirely on the character of the 
stream, together with the character of 
the underlying material present at the 
site on the stream crossing. It still 
is the intention of the department to 
utilize all-deck structures for stream 
crossings as well as for grade separa- 
tion, even to the breaking up of the 
longer spans, if this is found neces- 
sary and can be accomplished as a 
recognition of proper stream dis- 
charge and usage. A description of 
the first of these bridges to be de- 
signed in detail was published in ENR 
Dec. 26, 1946, vol. p. 856. 

The highest degree of engineering 
skill will go into every phase of thru- 
way construction. No aspect will be 
overlooked from subsurface, to pave- 
ment, to structures and to the right- 
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of-way. Carefully designed, well- 
built and adequate to provide means 
of fast, safe transportation for the 
people of New York State and their 
motoring guests, the thruway is cer- 
tain to be worthy of its designation 
as “The Greatest Highway in the 


World.” 


Expenditures on Highways 
Declined in Recent Years 


Although there has been a tremen- 
dous increase in highway usage in re- 
cent years, highway expenditures have 


_been declining for a considerable 


period. This fact was reported to the 
recent meeting of the American Asso- 
ciation of State Highway Officials by 
Thomas H. MacDonald, Commis- 
sioner of Public Roads, who said that 
it may come as a surprise to many 
that the period from 1927 to 1930, 
with an annual average of $2 billion 
for all highway and street purposes 
was the peak period of highway de- 
velopment. He gave the following 
figures as the total amount for con- 
struction, maintenance and adminis- 
tration of highways from 1923 
through 1942, divided into four-year 
periods. 


1923-1926 ........... $5.9 billion 
ae ap * 
ol ne 66 ”* 
IFRP RIGO oe vcsceceees lo” 


|” a eae ao 


Mr. MacDonald also gave the fol- 
lowing figures to indicate the serious 
lag in replacement of federal-aid high- 
ways. Recent inspections show that 
of the 187,557 miles of such federal- 
aid highways, 27,218 miles, or 14.5 
percent, are in a condition requiring 
reconstruction. Assuming that this 
ratio holds on the 547,285 miles .of 
other highways maintained by state 
highways departments, there would be 
65,000 miles in need of reconstruc- 
tion. Mr. MacDonald added that the 
seriousness of this situation is indi- 
cated by the growth of maintenance 
costs to approximately $750 million 
the year 1946. 

On the showing that the desirable 
safe capacity of a two-lane road is 
3,000 vehicles per day, on an annual 
average, there are in the neighbor- 
hood now 14,000 miles that need to 
be stepped up to the four-lane design, 
and these inadequate highways are on 
the main-traveled route of the state. 
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Fig. 1. Grade separations in urban areas such as this one on the four-lane divided highway on U. S$. Highway 22 cost 
of Harrisburg, Pa. require extensive right-of-way and a high degree of design for the free-flow of interchange trafic. 


Have Highway Costs Reached Their Peak? 





Editor's Note—Throughout 1946 the "high cost of highway construction” 
resulted in many rejected bids and in some quarters threatened to throttle 
the postwar highway program. Admittedly the cost of road building, which 
jumped sharply between VJ-Day and the end of 1945, continued its upward 
swing into 1946. But where does it stand today, and where is it apt to go from 
here? To get a cross-section of price trends throughout the country, ten 
highway departments were asked to report on their present contract costs 
and unit price trends. Their reports, together with a year-end statement from 
the Public Roads Administration are presented in the following. 


Hicuway construction costs, which 
rose 30 percent above 1940 prices 
between VJ-Day and the end of 1945, 
continued their upward spiral until 
today a conservative estimate is that 
the cost of highway construction is 
from 50 to 55 percent above 1940 
prices. Thus current average prices 
have advanced from 15 to 20 per- 
cent above those prevailing in Janu- 
ary 1946, 

Labor is blamed chiefly for this 
sharp increase in the cost of highway 
construction—not only its increased 
wage rates, but the elusive factor of 
labor inefficiency, upgrading of less- 
skilled workmen to higher wage 
brackets, scarcity of skilled crafts- 
men and excessive amounts of over- 
time work required to keep 
construction on schedule—all have 
contributed to the production of less 
construction per payroll dollar. 
From the labor standpoint there 
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seems to be little likelihood of any 
reduction in the cost of highway con- 
struction during 1947. However, 
some states, notably Texas, report an 
overall leveling off to contract prices 
during the latter part of 1946. 

Just how decisive a bearing the 
productivity and cost of labor have 
on the contract prices of various con- 
struction items is clearly shown by 
the fact that, in general, those items 
involving the greatest proportion of 
labor have increased the most in 
price. 


Bridge items increased the most 


This is particularly evident in 
bridge construction where Oregon re- 
ports and 80-percent increase in prices 
over prewar costs, and North Dakota 
follows close behind with a 70 per- 
cent increase. As might be expected, 
the cost of-structural concrete has in- 
creased the most percentage-wise— 
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ranging from 85 to 152 percent above 


1940 prices. Reinforcing steel and 
structural steel, both of which require 
considerable erection labor in addi- 
tion to increased fabrication costs. 
have increased an average of 65 and 
75 percent, respectively, over 194\) 
prices. 

Contract items that are adaptabl 
to mass construction methods employ: 
ing relatively little labor and a maxi- 
mum of mechanical equipment and 
improved techniques showed the leas! 
increased costs. Prominent in this 
category is common, or earth, exca- 
vation. While one state did report 
an increase of 127 percent in the cos 
of this work, over 1940, others re. 
ported increases as low as 23 percent 
—with an eight-state average of onl\ 
53 percent. 

Portland-cement concrete pa\: 
ment, bituminous concrete and as 
phalt surfacing—all of which ar 
constructed largely by mechanical op- 
erations—were well down the list i! 
cost increases. With the exception o! 
one state, which reported the cost of 
portland-cement concrete pavement 
had risen from 60 to 100 percent 
over 1940 prices, the price range of 
this contract item is from 19 to 7 
percent above prewar prices, with an 
eight-state average of 48 percent. 
Bituminous concrete was reported 
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to have increased in price since 1940 
hy a low of 11 percent to a high of 
66 percent. One state highway de- 
partment — Michigan — reports that 
the current cost of asphalt resurfacing 
is only three percent over what it was 
in 1940. 


Short cuts of economy 


Despite the unprecedented _ in- 
creases in highway construction costs 
following VJ-Day and continuing into 
1946, as shown in the several ac- 
companying tabulations of compara- 
tive contract prices, the state highway 
departments waged an endless fight 
against spiraling costs. How much 
higher highway costs would have 
risen had these precautions not been 
taken is a moot question. 

Many construction refinements for- 
merly considered indispensable to 
good highway construction were 
modified, or even eliminated, in the 
interest of economy. Notable exam- 
ples of this economy were the elimi- 
nation of rubbing exposed concrete 
surfaces with abrasive stones, in- 
creasing the permissible depth of 
“lifts” in constructing roadway em- 
bankments, and the reduction of 
compaction requirements of sub- 
grades on highways carrying medium- 
heavy or light traffic. 

Economy of construction was of 
paramount importance to the farm- 
to-market highway program, particu- 
larly in view of the large mileages 
involved and the comparatively small 
amount of funds available for the 
work, Small projects often are 
grouped under one construction con- 
tract to reduce costs of moving equip- 
ment to and from the job, and to 
provide a full season’s work for the 
contractor. 


Low-cost farm-to-market bridges 


Particular attention was given to 
designing low-cost bridges and small 
drainage culverts on the farm-to- 
market program. In several instances 
standard bridge plans were devel- 
oped aimed at the maximum reuse 
of form lumber, which continued 
scarce throughout 1946, and a mini- 
mum amount of skilled carpenter 
work, 

Five states reported building 
farm-to-market roads costing less 
than $17,000 per mile, including 
grading, drainage structures and the 
construction of an all-weather sur- 


ENGINEERING 


NEWS-RECORD e 


face, usually of bituminous material. 
Texas, with over 2,000 miles of farm- 
to-market roads either completed or 
placed under contract during 1946, 
reportedly led the 48 states in this 
field of highway work. Its cost of 
farm-to-market road construction av- 
eraged $9,200 per mile, while Vir- 
ginia builds its farm-to-market roads 
at an average cost of $10,000 per 
mile. 

Despite the scarcity of men, ma- 
terials and equipment, the ever chang- 
ing wage rates, and the uncertainty of 
cost of materials, the highway engi- 
neers watched the mounting costs of 
construction to see that they did not 
get out of line. Many low bids were 
rejected as being too high compared 
with the engineers’ estimates. In 
dollar volume the amount of low bids 
rejected ranged from 5 percent of the 
total program in California to a high 
of 30 percent in Illinois. 

By analyzing the construction con- 
ditions involved and revamping the 
work to eliminate as many of the un- 
certainties of prosecuting the work 
as possible, most of the projects on 
which bids had been rejected, subse- 
quently were readvertised and con- 
tracts awarded. 

Based on the dollar volume of work 
placed under contract, the 1946 high- 
way program came up fairly well to 
expectations. As reported in the Dec. 
26 issue of Engineering News-Record, 
vol. p, 853, highway construction of 


all classes placed under contract dur- 
ing 1946 aggregated $769,387,000. 
exceeding the 1940 program by 10 
percent. Bridge contracts for the 
entire country during 1946 totaled 
$128,671.000. By comparison, a poll 
of 44 states made in December 1945 
showed an anticipated state highway 
construction program, — including 
bridges, for 1946 of nearly $800,000.- 
000 (ENR Jan. 10, 1946, vol. p. 37). 

The total mileage of new highway 
constructed in 1946, however, is some- 
what less than was programmed. This 
is readily understood in view of the 
increased construction costs. Reports 
from seven highway departments dis- 
close that the cost of two-lane cement 
concrete pavement including grading 
and a nominal amount of drainage 
structures ranges from $60,000 to 
$103,000 per mile; with an average 
for the seven states of slightly more 
than $75,000 per mile. 


Believe peak has been reached 


Although the economic picture of 
current highway construction, as out- 
lined in the following reports from 
ten state highway departments and 
the Public Roads Administration, is 
unclear, nevertheless a belief exists in 
some quarters that the peak of high- 
way construction cost has been 
reached. Whether cr not this is true 
should become evident as the 1947 
construction program gets under way 
in the coming spring. 


Illinois Rejected 30 Percent 
of Low Bids During 1946 


W. W. Polk 
Chief Highway Engineer, Springfield, Ill. 


An examination of all bids received 
during 1946 by the Division of High- 
ways, of the Illinois Department of 
Public Works and Buildings, shows 
the low bids were 105.75 percent of 
the engineers’ estimates. During that 
year, low bids for highway construc- 
tion amounting to $6,750,000 were 
rejected. This was approximately 30 
percent of the total low bids received 
during the year. 

Illinois no longer is using thickened 
edges for its portland-cement concrete 
highway pavement. Moreover, the 
pavement fabric used for reinforce- 
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ment has been increased from 54 lb. 
per 100-sq. ft. in 1940 to 78 lb. per 
100-sq. ft. Consequently, no direct 
comparison is shown for these two 
items in the accompanying tabulation 
(Table 1) of comparative costs of 
unit bid prices for some of the state’s 
major contract items. 


Concrete pavement up 44 percent 


Based on 1940 prices, however, the 
9-in. uniform thickness concrete pave- 
ment would have cost $2.36 per sq. 
yd. Thus, current costs of this pave- 
ment have been increased 44.1 percent 


(Vol. p. 125) 109 













































































































































































































































over 1940 prices. Similarly, the 1940 
cost of pavement fabric based on the 
new weight of 78 lb. per 100-sq.ft. 
would have been $0.277 per sq. yd. 
Today’s prices of $0.37 per sq. yd. 
shows a 33.6-percent increase in the 
cost of this item. 

Although current costs of con- 
tract items have risen sharply over 
those of 1940, not all have continued 
to rise during the past year. For in- 
stance, as shown in the table, the cost 
of reinforcing steel has dropped 4.6 
percent since January 1946 and that 
of structural steel has been reduced 
by 18.4 percent for the same period. 

Some idea of the cost of highway 
construction in Illinois can be gained 
from the following current costs for 
the various types of pavement and sur- 
facing. These costs include grading 
and small drainage structures. 
Portland-cement concrete pavement, 
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TABLE I—COMPARATIVE BID PRICES FOR BASIC CONTRACT ITEMS IN ‘LLINOIS 


Curren 
Unit Bid Prices Increa 
PRES » Over 194 
Early Current Prices 
Item Unit 1940 1946 Cost (percent 
P.C.C. Pavement (9-7-9-in.) . . sq. yd $1.99 
Pavement fabric (544/100 sq. ft.).. sq. yd. 0.192 ae hae we 
P.C.C, Pavement (9-in, uniform).. sq.yd. ...... $3 .00 $3.50 
Pavement fabric (784/100 sq. ft.).. sq. yd.  ...... 0.32 0.37 dca 
Earth excavation. ............... cu. yd. 0.281 0.32 0.40 12 4 
Cee” 2s GUNNER. . ccccccccere cu. yd. 24.69 50 .00 60 .00 143.0 
Reinforcing atedl . . . ccscccccccece lb. 0.045 0 .O87 0.083 84.4 
Fe See es Ib. 0.05 0.109 0.089 78.0 


es 


22 ft. wide and 9 in. thick, and rein- 
forced with wire fabric, costs from 
$60,000 to $80,000 per mile. Three- 
inch bituminous concrete resurfacing, 
18 ft. wide, costs $19,000 to $21,000 
per mile. Another type of improve- 
ment used considerably in Illinois, 
consisting of a 22-ft. width of 3-in. 
bituminous concrete resurfacing, plus 
2 ft. of portland-cement concrete base 






Texas Awards Highway Contracts 
At an Even and Rigorous Tempo 


Engineering Staff, 
Texas State Highway Department, Austin, Tex. 


At the close of the 1946 calendar 
year, the Texas Highway Department 
had awarded since VJ-Day contracts 
totaling a little more than $65,000,- 
000. Contractors apparently have 
found means of meeting the man- 
power and material shortages and are 
seeking new jobs about as rapidly as 
they are offered for bids. We have 
compensated for delays due to slower 
delivery of critical materials by allow- 
ing more working time. 

Texas therefore has been able to 
maintain the desired schedule of let- 
tings and to advance programs at an 
even tempo at prices considered to be 
competitive and not excessive under 
prevailing conditions. Whether we 
can continue our future construction 
programs on the same magnitude of 
scale now appears dependent in most 
part on the ability of the department’s 
limited engineering personnel to make 
surveys and plans for new projects 
and at the same time give proper su- 
pervision to construction work that 
now is under way. 

In making a study of current prices 
and the availability of contractors, 
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this state has compared the first nine 
months of 1946 against the same pe- 
riod in 1940 and found that the aver- 
age number of bids per _ project 
dropped from 6.7 in 1940 to 4.2 in 
1946, To be considered, however, is 
the fact that a much larger construc- 
tion program was undertaken in 1946. 
For the respective periods, 377 proj- 
ects were advertised last year as 
against only 256 in 1940. Actually, 
there is very little difference in the 
total number of bids received for 
both periods. 





widening costs from $31,000 |. 837 
000 per mile. 

Gravel or crushed stone stir fae, 
4 in. thick and 24 ft. wide. coi. 89 
000 to $30,000 per mile. A y 
manent type of surfacing. inyolyjy, 
a 22-ft. width of gravel or crush 


isT}t 


stone 7 in. thick, in which the top 2 
in. are bituminous treated, costs 825, 


000 to $45,000 per mile. 


On the basis of a comparahle nun 
ber of contractors and their abili 
to do work, competition in 1946 9; 
desirable work was practically as kee 


as in 1940. There is, however. 
greater tendency on the contractor’: 
part to select the work on which h 
wishes to bid. A large number of bids 
will be received on projects which ar 
considered attractive, but very few 0: 
no bids at all will be received on proj 
ects presenting unusual difficulties 
to the contractor. 

It has been difficult to secure rep: 
resentative prices on any project in: 
volving bad soil or climatic conditions 
or on any project requiring a long- 
time commitment on the contractors 
part. It has proved to the state’s in- 
terest to rework plans for projects on 
which satisfactory bids were not re- 
ceived to correct conditions consid: 
ered hazardous by the contractor and 


TABLE II—COMPARATIVE BID PRICES FOR BASIC CONTRACT ITEMS IN TEXAS 


Unit bid prices 








—_— — —————, Current increase _—_ Increase 
January Current over 1940 prices during 1%4f 
Item Unit 1940 1946 1946 (percent) (percent 
Roadway excavation::... cu. yd. $0.24 $0 .36 $0 .39 2 8 
Flexible base............ cu. yd. 0.535 0.80 0.884 65 10 
Additional quarter-mile cu. yd. per 
SES oc ke Gk kb aaes \%{-Mi. 0.016 0.031 0 .028 75 11 
Asphalt surface treatments gal. 0 .086 0.099 0.113 31 li 
NS 56's 5's aieten cu. yd. 3.53 5.43 5.30 50 2 
Bituminous conc. & rock 
MINI sa 8 eS Sash ton §.12 7.00 6.11 19 —15 
Concrete pavement...... sq. yd. 1.67 2.20 2.60 55 18 
Reinforcing steel. ....... lb. 0.045 0.058 0.079 76 6 
Structural steel.......... Ib. 0 .067 0.081 0.101 51 i 
Structural concrete. ..... cu. yd. 19.60 30 .430 37 .97 93 
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to permit the letting of separate con- 
tracts in stages for grading and small 
structures, large structures and sur- 
facing. : 

As evidence of the success of this 
procedure, of the total of $65,000,000 
ofiered for bids during the past eleven 
months, no bids were received on an 
accumulated total of $3,000,000 (5 
yrcent) and bids were rejected on 
3,000.000 (10 percent). By rework- 
ing the plans and adopting stage 
construction to avoid long-time com- 
mitments, all work on which satisfac- 
tory bids were not subsequently re- 
ceived is now estimated to cost less 
than $3,500,000. The majority of 
projects making up this latter total are 
located in coastal areas which have 
both poor soils and wet weather. 


Bid prices are leveling off 


In our analysis of construction 
costs, we find that the upward trend 
in 1945 continued through February, 
1946, but that from February to the 
present time there has been an overall 
leveling off of prices. The accompany- 
ing tabulation (TablelI) gives a com- 
parison of current bid prices on some 
of the basic contract items with 1940 
prices and those of January 1946. 

Bids received in November and De- 
cember, 1945, showed a 52-percent 
increase over 1940 prices, and prices 
continued to increase to 66 percent 
over 1940 prices in February, 1946. 
Thereafter, prices have fluctuated 
monthly from a low of 56 percent 
to a high of 81 percent, depending 
on the desirability of the projects 
offered for bids. However, the overall 
average of 66 percent in excess of 
1940 prices has held for the year as 
a whole. 

From a study of the individual im- 
portant contract items, we find a 
fairly uniform increase of prices in 
January, 1946, over those in 1940. 
Upon comparing the January, 1946, 
prices with those received at the end 
of 1946, we find that the fairly stable 
overall construction cost for the year 
is the result of the decreased costs 
of some items counteracting the con- 
tinued upward trend of others. With 
these facts at hand, the state has been 
able to estimate the majority of proj- 
ects within three percent of the con- 
tract cost. 

Current costs of. building a one- 
mile section of the various types of 
primary highways in Texas, includ- 
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ing an average number of minor 
drainage structures are as follows: 
(1) Grading and structures, $20,000 
to $35,000; (2) Grading. structures. 
base, and intermediate type surface, 
$35,000 to $50,000; and (3) Grad- 


ing, structures, and higher type pave- 


ment such as portland-cement con- 
crete or asphaltic concrete on flexible 
base, $45,000 to $75,000. Average 
cost of farm-to-market highway con- 
struction, including grading, struc- 
tures, flexible base and light asphalt 
surface treatment, is $9,200 per mile. 


Pennsylvania Highway Costs 
Have Doubled since 1940 


Bid prices of many of the items 
making up the major part of Pennsyl- 
vania’s highway-construction cost 
have practically doubled since 1940. 
Statistical verification of this state- 
ment will be found in the table of 
costs (Table III) where it may be 
noted that the low to high range of 
prices for 1946 are, item for item, 
almost exactly twice that of 1940. 

There are many reasons for the 
increase. Labor probably is the larg- 
est single item. The average hourly 
rate paid on contract work on Penn- 
sylvania’s roads in 1940 was only 
$0.493. In 1945 it was $1.234, with 
a similar average expected for 1946. 
But increased average wage scales ac- 
count for only part of the difference 
in labor costs. Multiple pay for over- 
time was limited to a few crafts and 
localities in 1940. Now it is a 
necessity for all work over 8 hours a 
day or 40 hours per week. More- 
over, the elusive item of efficiency of 
labor also plagues contractors who 
have difficulty moving an experienced 
crew due to housing shortages and 
hence seldom develop a smooth work- 
ing team. 


Many bids rejected 


During the first eleven months of 
1946, Pennsylvania awarded $42,- 
000,000 worth of construction con- 
tracts for grading, drainage, paving 
and for substructures only of major 
bridges. Some $28,000,000 in con- 
struction bids were rejected, while on 
$8,000,000 worth of work offered no 
bids were received. 

Contractors have been most com- 
petitive on moderate sized jobs of 
not more than six months duration. 
Lettings were suspended late in the 
fall of 1946 as it was found that bids 
for work to be done this spring were 
not in line with those being received 
for immediate work. In some in- 
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stances where word had gotten around 
that no contractor was particularly 
interested in a specific project, the 
bid prices frequently have been high 
with only one, or at most two bidders. 
But these bids seldom have resulted 
in an award, since the Pennsylvania 
Highway Department uses a realistic 
system of estimating actual costs of 
specific projects instead of adding 
percentages to average job prices. 


Two independent estimates made 


Cost estimating is done indepen- 
dently by two agencies of the high- 
way department, after which the 
results are compared and justified. 
The district engineer office in the 
area where the job is located makes 
an estimate on the site where full 
knowledge of all local conditions is 
available. At the same time an esti- 
mating and cost section of the depart- 
ment in the Harrisburg office, with 
information at hand on cost trends. 
past records and general conditions 
frequently not available to field of- 
fices, make a separate determination. 

Neither of these estimates is made 
public either before or after a letting 
but each is used confidentially by the 
department. They are available for 
discussion with contractors when it 
is considered that bids are too high 
and they usually form the basis for 
refusal to make an award. That the 
state-made estimates are given con- 
siderable weight by the awarding ex- 
ecutives is evidenced by the fact that 
the $42,000,000 worth of work placed 
under contract during 1946 averaged 
two percent below the engineers’ esti- 
mate while the $28,000,000 rejected 
average 15 percent above. 

Bridges requiring structural steel 
are being let for substructure work 
only, to comply with Public Roads 
Administration regulations. Steel 
mills in Pennsylvania insist that the 
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TABLE III—COMPARATIVE BID PRICES OF MAJOR CONSTRUCTION ITEMS 





STATE HIGHWAY CONTRACTS IN PENNSYLVANIA FOR 1940 AND 1946 
Figures for 1946, shown in bold face, are for eleven months only. 


Roads, including minor structures 


Quantity Av. cost 

Item Unit 1940 1946 1940 
Roadway excavation..............cccseceee cu, yd. 16,320,000 8,641 000 $0 436 
Structural and misc, excav.................. cu. yd. 327 ,000 258 ,000 1.622 
Subgrading eitidcpe soa we sq. yd. 6,000 ,000 2, 706 ,000 0.105 
Shoulders (both sides) lin. ft. 2,320,000 1, 560 ,000 0.156 
Crushed agg. base course, 8in............... sq. yd. 710,000 359 , 000 0.797 
Plain concrete base, 8 in reinf............... sq. yd. 73,000 144 ,000 2.420 
Conc. pavement, 8 in, reinf............... sq. yd. 740,000 13,150 2.199 
Conc. pavement, 9 in. reinf.............. sq. yd. 1,024,000 1,792 ,000 2.517 
Conc. pavement, 10 in. reinf............... sq. yd, 17 ,000 58,600 3.026 
Bituminous surface material................ tons 62,000 82,000 6 .002 
Bitum. surface, 2 in. two-course.......... sq. yd. 501,000 231,400 0.750 
Bitum. surface, 3-in. single course with seal .. . sq. yd. 697 ,000 202 ,000 0.720 
Bitum. surface treatment sq. yd. 262 ,000 363 ,000 0 .328 
Conc. for structures 1:244:44% cu. yd. 86 ,000 44,000 18.51 
Structural steel, plain. ...............+.. 1,500,000 598 ,000 0.048 
Structural steel, fabricated.................. Ib. 7,034,000 3,782,000 0.061 
SLOTTED LE ESE lb. 6, 882 ,000 3,989 ,000 0.045 
Cement rubble masonry................. cu. yd, 28 ,000 9,000 12.80 
Inlet, cast-in-place concrete................. each 365 221 81.58 
Reinf. concrete pipe, 15in.................. lin. ft. 63 ,000 49 ,000 2.405 

Items bid on larger bridges 

General excavation...................: cu. yd. 1,305,000 1,682,000 0.451 
Structural and misc. excav............... cu. yd, 131,000 45,700 2.048 
Conc, for structures, reinf cu. yd. 27 ,000 12,500 22 .55 
Conc. for structures, mass . ee cu. yd, 67 ,000 18 ,600 16.97 
ae ee ee ee lb. 7,331,000 2,092 ,000 0.044 
Structural steel, fabricated... . 20 , 552,000 4,715,000 0.062 
Treated lumber......... M. ft. 596 4.35 104.30 
Concrete piles 14-26 ft. long lin, ft. 24,000 678 2.25 


per unit Increase Bid range 
1946 over 1940 1940 1946 
$0 868 99% $0 23-1 .60 5049 4 9 
3.333 105 0 .60-5 .00 125-12 
© 232 106 0 .07-0 30 0 12-9 
0.326 104 0 .08-0 .48 0 15-19% 
1.869 134 0 .60-2 .00 125-595 
4.424 75 1.70-5 .00 3 55-5 % 
4.373 103 1.86-3 .00 5 65-10 
4.024 60 2 .30-3 50 3 40-7 9 
5.051 67 2 .77-3 .90 4 9-5 » 
8 .683 45 5 .15-12 .00 6 30-29 9 
1 245 66 0.40-1 50 1 3 
1.158 61 0 .46-1.10 0 90-1 % 
© 521 59 0 .20-0 .94 0 45-2 % 
39 .023 110 11-40 20-100 
6 .090 88 0.035-0.15 0.08 Oy 
0 098 61 0.05-0.11 0 075-0% 
0.081 80 0 .035-0 .25 0 06-015 
34.667 130 10-40 15-35 
158 371 94 30-175 83-330 
3.898 62 1.60-5 .50 2.50- 5 6 
0.746 66 0.26-3 .00 0 6-2 
3.8) 87 1-10 36 
51.04 128 15-42 40-87 
42.86 152 13-40 31-4 
0.076 73 0 .035-0 .10 0 .07- 0.19 
0.095 53 0 .04—-0 .22 0 09-01 
252 .87 142 90-200 200-520 
5.90 162 1.60-4.15 ay 





heavy structural steel required for 
bridges will not affect materials 
needed for housing, but the govern- 
ment has been adamant in refusing 
authorization. 

Labor, except carpenters, has been 
generally available for Pennsylvania 


highway construction, but quality 
and willingness to work have been 
generally lower than should reason- 
ably be expected. Concrete struc- 
tures have been delayed by lack of 
qualified carpenters with the situation 
improving only slowly, if at all. 


Inefficient Labor Caused High 
Construction Cost in Georgia 
G. T. McDonald 


Engineer-Director, Georgia State Highway Department 


Scarcity of construction materials 
and the difficulty in securing sufficient 
quantities of them to carry out the 
Georgia State Highway Department's 
expanded road building program were 
prime factors in raising the cost of 
construction during the past year. 
With the uncertainty of delivery of 
materials, contractors were forced to 
make cost allowances which were re- 
flected in their over-all bids. This con- 
dition eased somewhat during the lat- 
ter part of the year and it was reflected 
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in some stabilization of costs with the 
trend pointing downward as the year 
drew to a close. 

Material price increases were not 
as substantial a factor in total costs 
of construction as was labor and its 
efficiency. For the most part, common 
and semi-skilled labor had enjoyed 
relatively high wages in war work 
and there was evidence of reluctance 
to return to heavy road work. Com- 
mon labor, which had received 30c. 
per hour before the war, received 65 
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and 75c. per hour during the pas 
year. 

This increase in wages, however. 
would not have added too heavily to 
the total cost if efficiency had key! 
pace with rising labor costs. It was 
found in most instances that it r- 
quired two laborers to accomplish 
what one did before the war. du 
chiefly to the class of labor availab) 
for the work. Also, most workers i: 
the common-labor class would not 
work on Saturdays. Because of th: 
shortage in this category, many seni: 
skilled workers had to be used a 


common laborers. 
Labor was inefficient 


The attitude of common labor wa: 
reflected in other classes. There had 
been a general letdown in the mental 
attitude of the worker following \J- 
Day, and there was an apparent lack 
of incentive to hustle the job along 
and to accomplish it with a pride o! 
skill. The attitude was one bordering 
on a deliberate slowdown in order 
to stretch out the work. It was one of 
“take it easy.” 

Another factor tending to increase 
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TABLE 1V—COMPARATIVE BID PRICES FOR BASIC CONTRACT ITEMS IN GEORGIA 


Item 
‘ommon and borrow excav. (roadway) 
pr excav. and borrow 
Local material base (Top soil, sand-clay, pebble-soil) 


Double bituminous surface treatment (Intermediate type 


paving) ‘ 
Bituminous concrete base (high type) 


Bituminous concrete surface (high type) 


Portland cement conc. pavement SIT titi nis 4.6 9 0 W 


Class “A” concrete (bridges) 
Reinforeing steel (bridges) 
Class “A” conerete (culverts) 
Reinforcing steel (culverts) 


Increase 

Average Unit Prices over 1940 

1940 1946 (percent) 
$0 .23 $0.34 48 
.26 0.36 38 
.35 0.55 57 


Unit 


.288 0.345 
.00 6.07 
.00 6.65 
sq. yd. 47 2.93 
2.61 43 .57 
.044 .069 
21.41 39 .87 
0.05 0.075 


——_—__——— eww ss 


the costs of highway construction in 
Georgia was the critical shortage of 
heavy road building machinery and 
equipment. Parts were difficult to ob- 
tain and this often meant idle equip- 
ment until the needed repairs could 
be made. 

Some contractors who could not se- 
cure needed equipment were forced 
to sublet large parts of their contracts 
to those who had such equipment 
available. Ordinarily, Georgia does 
not permit a prime contractor to sub- 
let more than 20 percent of his con- 
tract, but due to equipment shortages, 
this had to be waived and a few con- 
tracts were sublet up to 50 percent of 
the total work. 

Progress on construction also was 
slowed down in some instances due to 
shortages of steel and cement. The 
fact that a project had to close down 
while awaiting delivery of material 
tended to decrease working efficiency 
and added to the total cost of the 
project. We expect that deliveries of 
construction materials in 1947 will be 
more assured and that the rate of 
progress on the total state highway 
program will be increased. 


Bridge workers were scarce 


In bridge construction the primary 
factor in higher costs was due to in- 
creases in prices of materials. How- 
ever, labor costs also were higher and 
the delay in delivery of materials was 
reflected in lower efficiency of work- 
ing crews. 

Because many of the skilled work- 
ers were either engaged in war work 
or were taking extended vacations 
while seeking employment similar to 
their war work, there was a shortage 
of bridge builders. In many instances, 
less-skilled workers were upgraded 
to fill out crews. 

These problems had to be viewed 
realistically and allowances made in 
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estimating costs. Every assistance was 
given to the contractors by the de- 
partment to assist them in lowering 
costs and speeding completion of 
projects. 

Of the 135 federal-aid contracts ad- 
vertised for bids by the Georgia State 
Highway Department during 1946 
only 17 were rejected. Ten of these 
were readvertised later and awarded. 
For the entire program only seven 
bids were rejected and not awarded. 


These seven bids totaled $410,000 out 
of a total of about $26,000,000 of 
highway _—construction _ contracts 


awarded during 1946, 
Typical costs per mile 


Typical examples of construction 
costs for primary highways are illus- 
trated by one in Lowndes County 
where an 8-in. plain cement-concrete 
pavement 22 ft. wide with a 42-ft. 
graded roadbed cost $63.800 a mile. 
Another project, in Pickens County, 
involving the construction of an 8-in. 
plain cement-concrete pavement 22 
ft. wide with a 34-ft. graded roadbed, 
cost $56,200 per mile. In these two 
examples grading and drainage were 
large factors in the difference in costs. 

Differences in the cost of secondary 
road construction were much the same 
as for the primary highways, with 
grading and drainage playing an im- 
portant part. One such road in Bibb 
County, with an 8-in. compacted base 
of local materials, a 20-ft. double 


Fig. 12. Illinois builds reinforced concrete pavement, 22 ft. wide and 9 in. thick 


(at tep) for $60,000 to $80,000 per mile. 


Bituminous concrete resurfacing, 18 


ft. wide and 3 in. thick lat bottom) costs $19,000 to $21,000 per mile. 
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bituminous surface treatment, and a 
32-ft. graded roadbed, cost $25,400 
per mile. Another, in Talbot County, 
having the same type and width of 
graded roadbed, base and surface 
treatment, cost $16,100 per mile. All 
costs given above include grading 
and drainage. 

The accompanying tabulation 
(Table IV) shows the increase in cur- 
rent costs for principal contract items 
as compared with 1940 prices. It will 


Contractor Profits 


be noted that, for the most part, sharp 
price increases were the rule. Sig- 
nificantly, adjustment in material 
prices and increase in efficiency of 
labor will permit the construction of 
a greater mileage of Georgia high- 
ways, in the future. 

Based on a survey which has just 
been completed, it will cost about 
$456,000,000 to bring the Georgia 
road system to the level desired by 
the highway department. 


on Highway Work 


Found To Be Normal in Oregon 





R. H. Baldock 


State Highway Engineer, Salem, Ore. 


The current cost of highway con- 
struction in Oregon is about 50 per- 
cent higher than it was in 1940, ex- 
cept that on bridges and structures 
the cost has increased about 80 per- 
cent. From January to November, 
1946, the cost of construction in- 
creased about 15 percent. 

Two tabulations are included, show- 
ing comparative costs of highway 
construction in Oregon. One (Table 
V) shows a comparison of average 
bid prices received during 1940 and 
1946, and a comparison of prices re- 
ceived during the first quarter and 


the fourth quarter of 1946. The other 
(Table VI) shows comparative costs 
per mile of constructing various types 
of highways during 1940 and 1946. 


Analyzed construction costs 


Cost analyses have been made on 
22 road-construction contracts, repre- 
senting an expenditure of $2,900,- 
000. Sixteen contracts show an aver- 
age profit of 15.4 percent, and six 
contracts, representing an expendi- 
ture of $507,000, show an average 
loss of 10.7 percent. The average 
profit for all 22 contracts was 12.1 
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TABLE V—COMPARATIVE BID PRICES FOR BASIC CONTRACT ITEMS IN OREGON 


Increase 1940-1946 


—_—_—_—_—_ 


Av. Unit Prices 


Item Unit 1940 
Common excavation cu. yd. $0 .156 
Solid excavation... cu. yd. 0.52 
Short overhaul... . . yd. sta. 0.008 
18-in. corr. iron pipe....... lin. ft. 2.07 
24-in. corr. iron pipe....... lin. ft. 3.12 
36-in. corr. iron pipe....... lin. ft. 4.63 
18-in. concrete pipe. ....... lin. ft. 1.87 
24-in. concrete pipe........ lin. ft. 2.69 
30-in. concrete pipe........ lin. ft. 4.19 
Pitrun gravel topping...... cu. yd. 0.48 
Crushed rock surface....... cu. yd. 1.34 
Crushed rock in stockpile... cu. yd. 1.38 
NTI 00S kG54ck055 yd. mi. 0.08 
Mineral aggregate in place.. cu. yd. 2.30 
Asphalt in place........... ton 21.50 
P.C.C. pavement. ......... sq. yd. 1.58 
Asph. conc. pavement... ... ton 4.47 
Class “A” concrete. ....... cu. yd 22.34 
Treated lumber..... M. ft 95.79 
Untreated lumber... .. M. ft 46 .34 
Treated piling lin. ft 0.7 
Structural steel............ Ib. 0.075 
Reinforcing steel... ..... Ib. 0.053 
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Increase During 1946 


——_- 


Aver. Unit Prices 





julttnsidiancniiviiidieanipiat, 
Ist 4th 

Increase Quarter Quarter Increase 

1946 (percent) 1946 1946 (percent) 
$0 .212 36 $0 .20 $0 .23 15 
0.74 42 0.70 0.81 16 
0.013 63 0.012 0.016 33 
2.81 36 2.93 3.40 16 
3.94 26 4.01 4.48 12 
8.38 81 7.76 9.07 17 

2.70 44 2.78 2.20 
4.27 59 3.78 5.00 32 
5.07 21 5.00 6 .00 20 
0.87 81 1.13 0.71 

2.03 51 1.97 2.00 2 
2.47 79 2.33 2.73 17 
0.138 73 0.15 0.13 ‘x 
3.24 41 3.09 3.48 13 
32.91 53 31.29 36.70 17 
2.45 55 . ax 
5.81 30 4.90 5.97 22 
43 .42 94 39.21 43 .85 12 
190 .20 99 tate se exe os 
165 .48 257 109.16 175.00 60 
1.33 71 1.08 1.50 39 
0.132 76 0.13 0.14 8 
0.084 58 0.073 0.098 34 
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percent, which is a normal profit ang 
indicates that the bid prices are wel] 
in line with actual costs. 


Increased wages likely 


During the past year, there },. 
been a decided trend toward higher 
prices due to difficulties experienced 
in procuring materials, equipmen 
and supplies, and the necessity of 
finding, transporting and hvusing 
labor. Construction labor is stil] yp. 
satisfied with its yearly wage. and , 
wage increase probably will  }¢ 
granted effective the early part of 
1947. This will make it difficult , 
keep costs in 1947 from rising above 
those current in 1946. 


Economies in careful planning 


Careful planning, however, can re. 
duce highway construction costs, 
Every device should be used to 
lengthen the working season. The 
war demonstrated that the black-top 
paving season can be lengthened by 
several months. Surfacing contrac- 
tors will find it economical to crush 
and stockpile material during the win- 
ter months. The timing in the award 
of contracts should be carefully stud- 
ied so that contractors can procure 
materials during the winter or to en- 
courage winter work by fall lettings 
in the more favorable areas. 

New equipment and new methods 
employed on several highway con- 
struction projects in Oregon last year 
increased production, saved labor and 
reduced costs. 


Rejected 15 percent of bids 


Oregon’s postwar construction pro- 
gram has been underway about one 
year, since bids were received at the 
first letting on Oct. 29 and 30, 1945. 
During the year there were ten let 
tings, and bids were received on 107 
grading, surfacing, oiling, paving 
and rock production contracts, and 
24 bridge and structure contracts— 
a total of 131 contracts, amounting to 
$16,385,000. Ninety-one contracts, or 
85 percent of the roadway contracts, 
were awarded, and 16 contracts, or 
15 percent were rejected. Of the 24 
bridge and structural contracts, 16 
were awarded, and eight were re- 
jected. The difficulty encountered in 
awarding bridge contracts was even 
more pronounced than these figures 
indicate, since only the most essen- 
tial structures were advertised; all 
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TABLE viI—COMPARATIVE COST “ae HIGHWAY CONSTRUCTION IN 


Type of Construction 


Per-Mile Costs 
————— Increase 
1946 (percent) 


1940 


(g) Primary Highway — P.C.C. Pavement, 8-in. thick, 24-ft. wide, 


10-ft. shoulders: 
Clearing, drainage and grading 
Surfacing, paving and sholuders 


Rika Gx ven 6 o's on 6 o's 0 408 : 
+) Primary Highway — Asph. Conc. Pavement, 5-in. thick, 24-ft. 


10-ft. shoulders: 
Clearing, drainage and grading 
Surfacing, paving and shoulders 


:) Primary Highway — Bit. Mac. Wearing Surface, 


wide, 8-ft. shoulders: 
Clearing, drainage and grading 
Surfacing, bit. mac. surface, and shoulders 


$44,258 
45,068 


89 ,326 


37,848 
39,025 


76,873 


10,788 
24,500 


(d) Secondary Highway — Oil Mat Surfacing, 114-in. thick, 20-ft. wi 


3-ft. shoulders: 
Clearing, drainage and grading 
Surfacing, oil mat surface and shoulders 


16 ,032 
11,440 16,430 


$21,668 $32,462 


ec A LE: A A RE ES AR A NE SRR Ra RR WN en 


others being deferred for more favor- 
able conditions. 

The bid prices received on the first 
lettings averaged about 35 percent 
above 1940 prices; whereas the bids 
received on later lettings have in- 
creased to about 50 percent above 
1940 prices on road contracts, and 80 
percent on bridge and structural con- 
tracts. The engineer’s estimate was 
2.2 percent above the low bids re- 


ceived on all 131 contracts, and 5.2 
percent above low bids received on 
the 107 contracts awarded. 

Postwar construction costs prob- 
ably have reached their high peak 
in Oregon. It is anticipated by the 
writer that 1947 prices may be 
slightly higher than present prices 
during the first part of the year, but 
that they will recede to below present 
prices during the latter part of 1947. 


Freeways are Costly in California 


G. T. McCoy 


State Highway Engineer 
California Division of Highways, Sacramento 


The trend of highway construction 
costs in California during the past 
year has followed closely the pattern 
of national shortages of materials, 
equipment, and some classifications of 
labor. Just how some of the major 
contract items have increased in cost 
is shown in the accompanying tabu- 
lation (Table VIII), which covers the 
period from Feb. 27 to Nov. 14, 1946 
and is based on 68 road and bridge 
construction projects with an aggre- 
gate cost of $25,184,000. 

Prices and comparisons in this 
table have been broken down for two 
portions of the nine-month period, 
with a further breakdown of average 
increases between northern and south- 
ern California. 

Prior to and during the early part 
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of the war period, construction costs 
in the southern portion of the state 
were considerably lower than those 
in the north. Wages, rents, food and 


the general economy were subnormal 
to the rest of the state. However, dur- 
ing the last three years or so, particu- 
larly within the past 18 months, the 
southern level has risen to that of the 
north. This has created a condition 
whereby current cost increases over 
1940 prices are noticeably more in 
the south; this is especially noticeable 
in bridge items. 

The accompanying comparison of 
1946 average total contract costs with 
1940 prices (Table VII), divided 
between road and bridge contracts 
and between the north and south, pro- 
vides additional information which is 
essential to any understanding of the 
situation in California. 

It will be noted in Table VIII that 
the cost of roadway excavation has de- 
clined slightly since January 1946. 
This is attributed to greater availabil- 
ity of replacement equipment and to 
the release of a large number of com- 
petent operators from the 
forces. 

In contrast to 


armed 


these conditions, 
work on structures or work requiring 
the processing of materials has risen 
in cost because of the uncertainties 
of material supplies and a definite 
lack of skilled personnel in the pro- 
ducing trades. These conditions are 
felt particularly in the field of con- 
crete structures. 


Freeways are costly 


Highway development in California 
metropolitan areas, like those in other 
states, suffered from lack of construc- 
tion during the war years. A large 
portion of postwar projects now un- 
der way in this state has been de- 
signed on the freeway principle to 
alleviate the serious traffic problems 
in the more densely populated sec- 
tions. 

Many of the structures included in 


TABLE VII—COMPARISON OF CALIFORNIA'S CURRENT COSTS OF HIGHWAY 
CONSTRUCTION TO 1940 COSTS 


Northern California: 

Feb. 27 to June 30, 1946 
July 1 to Nov. 21, 1946 
Entire period 

Southern California: 
Feb. 27 to June 30, 1946 
July 1 to Nov. 21, 1946 
Entire period 
Entire State: 
Feb. 27 to June 30, 1946 
July 1 to Nov. 21, 1946 
Entire period 


January 23, 1947 


Percentage Increases over 1940 Costs 


A a 


——E 


Roads Bridges All Projects 
40% 40% 40% 
45 67 50 


43 53 45 
46 58 
64 7: 
57 
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TABLE VIII—COMPARATIVE COST OF HIGHWAY CONSTRUCTION IN CALIFORNIA FOR 1940 AND 1944 





















































Asphalt 
Roadway Imported Class“ B” concrete Plant mix Structure Reinforcing 
excavation borrow P.C.C. pavement pavement surfacing concrete steel 
Period (per cu. yd.) (per cu. yd.) (per cu. yd.) (per ton) (per ton) (per cu. yd.) er lb 
Average Unit Contract Costs: 
Feb. 27 to June 30, 1946......... $0.45 $0 .87 $12.20 $4.83 $4.37 $39.84 $0 059 
July 1 to Nov. 14, 1946.......... 0.38 0.70 12.25 4.99 4.28 49.74 ) 080 
Entire period, Feb. 27-Nov. 14... . 0.41 0.75 10 .94 4.92 4.30 45 .32 0.069 
*Increase over 1940 prices: 
Feb. 27 to June 30, 1946......... 18% 50% 33% 51% 43% 72% 34% 
July 1 to Nov. 14, 1946........ 35 39 59 47 58 107 74 
Entire period, Feb. 27—Nov. 14... . 27 43 43 48 52 92 53 
Unit Contract Prices of Jan. 1, 1946... $0 .43 $0.73 $8 .67 $4.25 $3.43 $37 .03 $0 058 
Increase since Jan. 1946: 
Feb. 27 to June 30, 1946... ..... 7% 19% 18% 14% 27% 8% 2™% 
July 1 to Nov. 14, 1946......... —10 —10 41 17 25 34 38 
Entire period, Feb. 27—Nov. 14... . -2 3 26 16 25 22 19 
Feb. 27 to Nov. 14, 1946 (percent increase 
over 1940 prices) 
Northern California.............. 29% 46% 37% 50% 52% 88% 41% 
Southern California: ..... 23% 21% 56% 34% 52% 96% 66% 


* Increased cost percentages were obtained from unit costs, adjusted on each project for differences in specifications or construction conditions. 


this work involve close vertical clear- 
ance controls which have been met by 
use of the box girder type of concrete 
design. It is recognized that this type 
of construction is more costly per 
cubic yard of concrete because the 
thin sections and diaphragms require 
the best in forms with increased plac- 
ing costs, all of which necessitates 
highly skilled labor. 

Aesthetic considerations also influ- 
enced design of the many urban grade 
separations to the box girder type. 
The state expends considerable 
amounts in landscaping at these struc- 
tures and the box girder lends itself 
to artistic design which fits in with 
the beautification of the surroundings. 

In addition to higher wage rates, 
there are two elements of labor cost 
that result in higher unit costs. One 
is the upgrading of labor whereby 
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an employer, in order to maintain an 
adequate crew of employees, works 
men at higher classifications than 
their skill or experience warrants. 
The other is the high percentage of 
overtime at time and one-half and 
double time rates. This overtime ele- 
ment is frequently a deciding factor 
in obtaining and keeping sufficient 
personnel. 

A study made of labor costs on cur- 
rent projects shows that on road con- 
tracts about 37 percent of the contract 
price is paid out for direct labor, in- 
cluding social security payments and 
compensation insurance. About 41 
percent goes to labor on the site for 
bridge jobs. 

In any consideration of the cur- 
rent higher costs of highway construc- 
tion, it also should be noted that a 
portion of the rise is due to other 


Tt 


Fig. 3. Costs were reduced, labor was saved, and the rate of construction was 
Increased on several highway projects in Oregon during 1946 through the use 
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of new equipment and improved methods of construction. 
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than increased cost of materials, 
equipment and labor. On the many 
projects located in metropolitan areas, 
the dense traffic, utility complications. 
and housing conditions present costly 
problems which were not common to 
most of the prewar construction. 


See little reduction in costs 


As to future costs, there appears to 
be no reason for expecting any sharp 
decline in prices. At the present. we 
in California are obtaining good com- 
petition in bidding and our analyses 
indicate that contractors are working 
on about as close margins as condi: 
tions will permit. 

Undoubtedly, moderate reduction 
will occur as material conditions sta- 
bilize, but it is thought that further 
reductions can come only through 
increased efficiency of operation. Itis 
scarcely conceivable that there will 
be any early decrease in wage rates 
which are now pegged to a higher 
over-all economy. 


Bids less than estimates 


The first bids on the California stale 
highway postwar construction pro- 
gram were opened on Nov. 28, 194. 
Between that date and Dec. 1, 19%, 
bids were opened on 265 projects. 
The engineers’ estimates of contract 
items on these projects totalled $64. 
128,200. The low bid prices amounted 
to a total of $62,404,800—a net “sav: 
ings” of 2.69 percent. 

Of the 265 low bids, 137 were un 
der the estimates with a total savings 
of $4,430,100. These averaged 123 
percent below the estimates. Thert 
were 128 bids that exceeded the esti 
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mates with a total overrun of $2,706,- 
900. The overruns averaged 15.9 
percent above the estimates. 

On Dec. 1, 1946, 237 contracts had 
heen awarded, the contract items of 
yhich totalled $59,180,900. Three 
contracts amounting to $257,900 in 
hid items were pending award on that 
date. Of the total bids received, all 
bids were rejected on 25 projects, the 
value of which amounted to $2,966,- 
00. Several of these projects, re- 
jected because of faulty low bids were, 
however, readvertised and_ subse- 
quently awarded. On some, which 
were rejected as being too high, the 
jobs were revamped, readvertised and 
later awarded. 


No lack of contractors 


California has experienced no diffh- 
culty from lack of bidders. The pro- 
posals received on the 265 projects 
between Nov. 28, 1945 and Dec. 1, 
1946 averaged five bids per job and 
in many instances the number was 


from ten to eighteen per project. Of 
all the jobs advertised for bids there 
were only seven for which no bids 
were received and in each of these 
cases there was some apparent reason 
for the lack of interest by contractors, 
such as isolated locations or a time of 
year when high water might be ex- 
pected. 

Shortage of materials, particularly 
steel, has been detrimental to advance- 
ment of the program. However, here 
in California the housing shortage 
has been our chief stumbling block. 

Our postwar program includes con- 
siderable construction for freeway de- 
velopment in the Los Angeles and 
San Francisco Bay areas and, with 
the housing situation as it is, the state 
is reluctant to evict tenants from 
buildings on the right-of-way prior to 
clearing for construction. Had we 
been able to go forward with this 
phase of the program, the total con- 
tracts would have amounted to about 
ten million dollars more. 


Material Shortages in Louisiana 
May Increase Highway Costs 


N. E. Lant 


Chief Engineer, Department of Highways, 
Baton Rouge, La. 


Highway construction in Louisi- 
ana continued on a substantial scale 
throughout the war years. Extensive 
Army maneuvers over wide areas of 
the state, erection of large war plants 
and military establishments, together 
with substantial increases in civilian 
trafic in and around certain metro- 
politan centers created a large volume 
of necessary highway construction 
work, 

Cost records assembled during the 
war years enabled the state to antici- 
pate, more or less accurately, the 
unit prices to be used in preparing es- 
timates on postwar construction pro- 
grams. Estimated costs for the 1946 
program were based on increases in 
unit prices over 1940 prices of from 
20 to 150 percent for major contract 
items. Bids received during 1946, 
with some few exceptions, have been 
within about 10 percent of our esti- 
mates, Comparative unit costs on our 
major contract items for the years 


1940 and 1946 are shown in the ac- 
companying tabulation (Table IX). 


Several bids rejected 


During 1946 the state rejected bids 
and readvertised projects involving 
about $1,000,000 worth of highway 
construction. Acceptable bids were 


received on all projects that were read- 
vertised, but in some instances the 
estimates were revised before readver- 
tisement to cover conditions peculiar 
to certain projects. 

During last May and June the state 
advertised 53 projects on which no 
bids were offered. However, it was 
generally conceded that contractors 
were awaiting the outcome of labor 
legislation pending in the state legis- 
lature then in session. 


Labor costs appear stable 


In general, slowly rising costs are 
anticipated in Louisiana due to mate- 
rial shortages and uncertain deliver- 
ies. Labor costs, however, should not 
seriously affect future prices since 
wages in Louisiana have increased 
from 100 percent for skilled and semi- 
skilled labor to 115 percent for un- 
skilled labor. At the same time, ad- 
ministrative and supervisory costs 
have increased only about 50 percent. 
It is anticipated that, in general, labor 
will be available and no substantial in- 
crease in wages is expected. 

The terrain of Louisiana is such 
that large differences in per-mile costs 
develop in different sections of the 
state. In the coastal section, for exam- 
ple, the cost per mile is extremely 
high when compared with the north- 
ern or hilly is due 
chiefly to the expensive foundation 
work necessary. 

Some of the primary concrete paved 
roads in the coastal section have cost 
in excess of $200,000 per mile. The 
costs of aggregate type bases and sur- 
faces also are relatively high in the 
coastal area due to the scarcity of 
good local materials and to the poor 
distribution of local materials suit- 
able for use. 

A general average over the entire 
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section, 


TABLE IX—COMPARATIVE UNIT COSTS OF HIGHWAY CONSTRUCTION 
IN LOUISIANA 


Aggregate base course 

Aggregate surfacing 
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Triple surface treatment 

Structural concrete 
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Increase 
over 1940 
(percent) 

25 
24 
79 
33 
127 
88 
150 
127 
150 
60 
94 
160 
113 
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state is about as follows: Portland- 
cement-concrete paved primary and 
secondary highways cost $103,000 
and $60,000, respectively, per mile. 
Secondary highways, complete with 


a high type of treated surface, cost 
$31,000 and those involving grading 
and surfacing with stone or with some 
other aggregate cost about $21,000 
per mile. 


Virginia's Highway Costs 
Up 15 Percent Since January 1946 


Cc. S. Mullen 


Chief Engineer, Department of Highways 
Richmond, Va. 


The present trend of highway and 
bridge construction in this state is 
that Virginia expects to put underway 
within the next eight months a large 
construction program involving pri- 
mary, secondary, urban, and railroad 
grade-crossing projects. It is felt that 
the construction industry will be in a 
position to obtain the needed mate- 
rials, equipment and labor in larger 
quantities than heretofore, and that 
the postwar program will begin mov- 
ing on a larger scale, and be well un- 
der way in 1947. 


Labor scarce and expensive 


Current highway costs in Virginia 
have indicated an upward trend due 
primarily to the lack of and high cost 
of labor, scarcity of materials particu- 
larly lumber, steel, and in some in- 
stances cement, as well as the diff- 


high type surfacing such as reinforced 
concrete are costing about $160,000 
per mile, which includes grading, 
drainage and surfacing. Intermediate 
types such as oiled-gravel surfacing 
cost approximately $20,000 per mile, 
and low-type surface-treated farm-to- 
market roads cost on an average of 
$10,000 per mile. 

As of September, 1946, 72.8 per- 
cent of all projects advertised during 


Michigan's 1946 Highway Program 
Was Slow Getting Underway 


Following a year of many difficul- 
ties which delayed the Michigan State 
Highway Department’s $27,000,000 
road and bridge program scheduled 





TABLE X—COMPARATIVE BID PRICES FOR BASIC CONTRACT ITEMS IN 


VIRGINIA 
Increase Increase Since 
Current Since 1940 January 1946 
Item Unit Prices (percent) (percent) 

Unclassified excavation................. cu. yd. $0.45 65 15 
Concrete (structural)... ...........20-5 cu. yd. 50 .00 95 25 
SN, os Six bine cav a eeu et sq. yd. 3.00 58 12 
MIRAE nous ces bcadacheusscovehens sq. yd. 1.70 52 10 
PN: ir rseckcan ate ne destuetwen eu. yd. 2.50 50 10 
NRE oon ct nscs ck eaeeanwouns Ib. 0.11 90 20 
NL. 6 noc uch oe nb wes s >see Ib. 0.08 75 15 


culty of securing new equipment and 
repairs for the old. 

As compared to 1940 costs, cur- 
rent bid prices are up approximately 
65 percent, 15 percent of which has 
occurred since January, 1946. The 
costs of the most important basic con- 
tract items have been compiled (Table 
X) to show the extent of these in- 
creases. 

Four-lane divided highways with 
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TABLE XI—COST OF 1946 HIGHWAY CONSTRUCTION PER MILE IN MICHIGAN 


Total ————————._ Contract Price 


No. of Length Engineers’ Contract to Eng. Estimate 

1946 Projects Projects (miles) Estimate Price (percent) 
Federal-aid roads grading and 

drainage struct................ 13 47.2 $41,162 $39,408 —4.26 

Oil aggregate surface............. 4 33.1 10,037 10,180 +1.42 

Bituminous resurfacing........... 8 18.3 17 ,028 16,212 —4.79 
Grading and drainage struct. and 

concrete paving............... 12 51.4 66 ,069 69,234 +4.79 
County secondary roads: Grading 
and drainage struct. and gravel 

IE. 5 irks kbc dshannsne 25 103.9 10,910 11,824 +8 .38 
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1946 had been awarded, which mean; 
that low bid prices received {yy 4), 
work were not more than te petcent 
above the engineers’ estimate, pj, 
were rejected on 20.8 percent of the 
work, as being too high. No 













bids were 





received on 6.4 percent of the wor 
advertised. 

Generally, bids have been above the 
engineers’ estimate, ranging from |(y 


percent above to 42 percent below jy 
some erratic cases. Engineers’ esti. 
mates have been increased approxi. 
mately 60 percent above 1910) ficures 
based on increases in labor costs jy 
which is reflected the inefficiency oj 
labor as well as labor rates. jx, 
taken into considerations are the high 
material and equipment costs. _ 

At present there is no acute short. 
age of contractors available for high. 
way construction in Virginia. Hoy. 
ever, as the construction season ad- 
vances, it is expected that a shortage 
of contractors will develop, especially 
among those bidding on small proj: 
ects. 


for 1946, the end of the year found 
the department in a good position to 
accelerate the work during 147. 
Chief among the delaying troubles 
was a critical shortage of cement and 
steel. 

Large lettings were held by the de- 
partment in April and May of 1946, 
and again in October. Low bids of- 
fered, generally agreed with the engi- 
neers’ estimates, requiring few rejec- 
tions of bids for readvertising. In 
nearly all cases, however, when a 
project was readvertised, the award 
was made. 

Contracts were awarded during 
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TABLE XII—COMPARATIVE BID PRICES FOR BASIC ITEMS IN MICHIGAN 


Reinforcing steel 

§in. concrete pavement............ e 
Gin. concrete pavement 

10-in. concrete pavement Sp lls 
Pavement reinforcement.............. 


3,332,700 


2,747,700 
1,656 , 900 


Quantities 


Early 
1946 
, 564,300 
2,100 
119,700 
213,400 
60,700 
None 
274,100 
292,100 
None 
71,800 


October 
1946 

, 747,200 
2,800 
213,700 
220,100 
389 , 800 
110,200 
723 ,600 
154,000 
12,400 
18,900 


1940 1940 
$0.18 
19.19 


0.06 


12,300 
942,800 
1,500 
None 
11,700 


4,300 
None 


Av. Unit Costs 


$0 .204 
31.09 


Oct. 1946 costs: 
Over 
Over 
——_—___— 1940 
October Prices 
1946 (percent) (percent) 
$0 .310 72.3 51.4 
35 .56 85 .: 
0.07 0.082 36 
2.245 2.55 21 
2.24 2 803 
3.00 
363 
278 
‘ 8.18 
698 2.33 


Early 
1946 
Early Prices 


1946 


0.333 ( 
0.281 


LT, 


1946 for work that will cost $30,000,- 
000 when completed. This work cov- 
ers 32 miles of portland-cement con- 
crete paving to be built on previously 
constructed grades; 97 miles of grad- 
ing and drainage structures, mostly 
on locations to be paved this year; 
103 miles of new grades and paving; 
44 miles of grading and gravel sur- 
facing; and 40 bridges and grade 


separations. A small portion of this 
construction was done in 1946. The 
remainder is scheduled for comple- 
tion this year. 

Heading the list of contract items 
for which unit prices have advanced 
the most since prewar days are ex- 
cavation, and Class A concrete. As 
shown in Table XII, excavation has 
risen in cost 72 percent over 1940 


North Dakota Rejected All Bids 
on Cement-Concrete Paving 


M. P. Wynkoop 
Chief Highway Engineer, Bismarck, N. D. 


Comparison of unit bid prices on 
the $3,000,000 worth of highway 
construction on which contracts have 
been awarded in North Dakota since 
VJ-Day show a considerable increase 
over 1940 prices for this work. The 
percentage increase varies within 
wide limits on different types and 
items of construction. Examples of 
this variation in increases are shown 
in the following items: 


Current increase 
over 1940 prices 
Item (percent) 
Road oil 
Combined aggregate 
Structural concrete 
Stabilized base 
Reinforcing steel 
Structural steel 
Roadway excavation 


Reinforced concrete pipe ...17 to 88 


The items as listed are all bid in 
place, and the labor-material ratio 
very definitely shows in the foregoing 
percentages. For instance, the con- 
tract cost of items where labor has 
been a minor consideration, have in- 


creased proportionately less than 
those in which labor is a major con- 
sideration. 

On most projects, contractors have 
been able to secure the minimum 
amount of labor necessary to staff 
their work. Seasonal fluctuations 
have occurred due to heavy demand 
when farm demand has been high. 
The quality of labor is somewhat 
lower than in 1940 and has resulted 
in higher labor costs and a general 
slowing down of man-hour produc- 
tion. In the skilled and semi-skilled 
classes it is difficult to obtain a sup- 
ply of men capable of fine and detail 
finish work. In the higher skills, 
men have been working much over- 
time. 

Construction bids have varied from 
21 percent under the engineers’ esti- 
mate to 42 percent over the estimate. 
Variation from low to high bidders 
has exceeded 30 percent on some proj- 
ects. Twenty-three percent of all pro- 
posed construction has been rejected 
where bids have exceeded the upper 
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average prices, and 5] percent dur- 
ing 1946. Class A Concrete now costs 
on an average of 85 percent more 
than in 1940. 

Current average costs per mile of 
highway construction in Michigan 
are shown in Table XI, which also 
gives comparisons between the engi- 
neers’ cost estimates on the work in- 
volved and contract prices. 


limits set by the engineers’ estimate. 
In dollar value, 22 percent of all bids 
have been rejected. 

Contractors have shown a reluc- 
tance to bid on work where a large 
portion of the work extends into the 
next season because of the instability 
of wages and material costs, and a 
generally unsettled condition. 

Present costs of building a 42-ft. 
gerade with traffic surface gravel, 38-ft. 
stabilized base, and a 22-ft. inter- 
mediate type bituminous mat is ap- 
proximately $35,000 per mile. Traffic 
is maintained on this type and all 
detours are eliminated. The above 
cost is proportioned in the following 
amounts: Earth grading, traffic sur- 
face gravel and incidental items, 50 
percent: stabilized gravel base and 
bituminous surface, 50 percent. 

All bids on concrete paving proj- 
ects on North Dakota highways were 
rejected in 1946. The reason may be 
attributed to lack of transportation 
facilities and an extremely heavy de- 
mand for concrete materials. 

Structural work has lagged far be- 
hind grading and surfacing work and 
in many cases it has held up the grad- 
ing and surfacing items. Reinforc- 
ing steel and structural steel have been 
the main items delaying the work al- 
though in the latter part of the season 
cement shipments also delayed this 
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work. If present supplies remain 
static, this condition will remain in- 
definitely. 

In summarizing costs of bridge and 
highway construction, it appears that 
bridge construction costs have in- 
creased 70 percent where other high- 
way construction items have increased 


about 60 percent. With an expanded 
highway construction program, 
greater availability of labor and in- 
creased supplies of materials, con- 
struction prices undoubtedly will re- 
main at a fairly consistent level, with 
prospects for a slight decrease from 
our present costs. 


Structural Steel Contract Prices 
Increased 49 percent over 1945 


Thomas H. MacDonald 


Commissioner, Public Roads Administration 


Highway construction bid prices 
rose generally during 1946, according 
to cost data compiled by the Public 


Roads Administration. In the third 
quarter of 1946 the average bid price 
on concrete pavement (Table XIII) 





TABLE XIII—COMPARATIVE UNIT CONTRACT PRICES ON FEDERAL-AID HIGH- 
WAY CONSTRUCTION 
(From data compiled by the Public Roads Administration) 
Av. Contract Bid Prices 1946 (3rd Quarter) Increases 


————— —  —  ——  — ————  ——————————_ Orr 


1946 Over 1940 Over 1945 

Item Unit 1940 1945 (3rd Quarter) (percent) (percent) 
Common excavation... cu. yd. $0.21 $0 .36 $0.35 66.7 —2.8 
P.C.C. pavement. ..... sq. yd. 1.68 2.48 2.75 63.7 10.9 
Reinforcing steel... ... lb. 0.045 0.062 0.076 68.9 22.6 
Structural steel........ lb. 0.063 0.077 0.115 82.5 49.4 
Structural concrete.... cu. yd. 19.17 31.62 39.83 107.8 26.0 
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Fig. 4. Index of price trends on highway construction as compiled by the Public 
Roads Administration, using a base of 100 for average costs of 1925 to 1929, 
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was $2.75 per sq. yd. as against $2.42 
in 1945. For the same periods of 
comparison, reinforcing _ stec| had 
risen to 7.6 cents from 6.2 cents per 
pound and structural steel jum rped to 
11.5 cents per pound from 7.7 cents 
—an increase of 49.9 percent. Bids 
on structural concrete advanced from 
$31.62 per cu. yd. in 1945 to $39.83 
in the third quarter of 1946. Only in 
common excavation prices was there 
a decline—the 1946 third quarter 
average bid of 35 cents per cu. yd. be. 
ing one cent lower than the 1945 
figure. 

The Public Roads Administration 
price index shows that composite. 
mile costs in the third quarter of 1946 
(Fig. 4) were well above those in 
1945. The moderate decline in exca. 
vation costs was more than offset by 
increased pavement costs. Principally, 
the over-all rise resulted from the 
great increase in the cost of structures, 
which rose far above the previous 
peak established in 1944. 

By way of explanation, the price 
index of a composite mile of federal. 
aid highway construction shown in 
Fig. 4, is based on the average cost 
per mile during the years 1925 to 
1929 as a base of 100. Quantities per 
mile of highway and base prices 
used in compiling this index are: 
17,491 cu. yd. of common excavation 
at $0.35 per cu. yd.; 3,726 sq. yd. of 
concrete paving at $2.22; 16,000 lb. 
of reinforcing steel at $0.052; 4,325 
lb. of structural steel at $0.067 and 
68 cu. yd. of structural concrete at 
$22.15 per cu. yd. 


Error in Pile Formula 


An error was made in setting in 
type the hammer-size formula on vol. 
p. 870 of the Dec. 26, 1946, issue of 
ENR in an article by W. H. Rabe en- 
titled “Dynamic Pile-Bearing For- 
mula With Static Supplement”. The 
correct formula should be: 


F (or WH) = 





Reprints of this article with this 
formula correctly shown are being 
made and may be obtained by ad- 
dressing the Editor, Engineering 
News-Record, 330 West 42nd St. 
New York 18, N. Y. 
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Fig. 1. Fills on Maine Turnpike are built of selected materials to insure their stability under severe winter conditions. 


Work Begins on the Maine Turnpike 


Howard, Needles, Tammen & Bergendoff, 
Consulting Engineers, New York 


Contents in Brief—Construction of a toll highway to relieve traffic con- 
gestion on the principal highway providing access to the coast cities of 
Maine and to the state's vacation resorts was begun in 1945 in the expectation 
of having the first 44-mile section ready for use in the fall of 1947. Because 
of the rugged climate, special attention is being given to the subgrade to 
eliminate damage due to frost action, and the pavement and shoulders are 
designed to facilitate keeping the highway free of ice and snow. 


Lonc KNOWN as one of our older 
and more conventional states, where 
conservatism is inherent and radical 
changes from established precedents 
are not common, the state of Maine 
is now carrying forward the con- 
struction of a new 4-lane dual super- 
highway that takes front rank in 
modern highway conception, finance, 
design and execution. Undoubtedly 
this action by Maine has done a great 
deal to emphasize again the current 
trend toward expensive superhighway 
construction in critical areas and to 
meet critical conditions on the basis 
that “the user pays”. 

The Maine Turnpike is being built 
without federal aid, without any bur- 
den on the credit of the state, with- 


out any contribution by the state, 
and without the use of state gas-tax 
funds or other state funds. Funds 
for construction and all other costs 
are being provided solely through the 
sale of revenue bonds of the Maine 
Turnpike Authority, interest and 
principal for such bonds to be cared 
for by modest tolls to be paid by 
those motorists who actually use the 
turnpike. Support for the sale of 
these bonds was provided through a 
report on prospective traffic and earn- 
ings by a nationally recognized firm 
of traffic engineers; by a report on 
engineering and construction to show 
the character of the project and the 
service it will render, prepared by 
the consulting engineers of the au- 
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thority; and by a trust indenture or 
agreement between the authority and 
the bond trustee, representing the 
bond buyers, by which the authority 
obligated itself to construct, operate 
and maintain the turnpike not only 
for the benefit of the travelling public 
but for the benefit of the bond hold- 
ers until the bonded indebtedness 
shall be discharged. 

The sale of $15,000,000 revenue 
bonds of the Maine Turnpike Au- 
thority was concluded through a syn- 
dicate of investment bankers on Feb. 
15, 1946. The interest rate was fixed 
at 24 percent, beyond question the 
lowest rate on record for revenue 
bonds for a construction project. 
Only after the sale of these bonds 
did the authority have any funds of 
its own with which to conduct its 
operations. 


A turnpike authority set up 


The Maine Turnpike Authority was 
created by an act of the state legis- 
lature approved April 17, 1941. This 
act authorized a toll turnpike to be 


(Vol. p. 147) 121 



















































































































































































































































































Fig. 2. The first section of the Maine Turnpike will provide a route parallel 
to the highway along the coast (U. S. Route 1) from the Massachusetts border 
to the approaches to Portland. Ultimately, it is planned to continue the turnpike 
across the state to the Canadian border at Ft. Kent. 


constructed from Kittery, on the 
Maine-Massachusetts border, to Fort 
Kent, on the Canadian border, in 
such sections or integral units as 
would be self-liquidating. The first 
section selected and now under con- 
struction is the one from Kittery to 
Portland, a distance of about 44 miles. 
It is located westerly from and gen- 
erally parallel to the existing U. S. 
Highway No. 1 which passes through 
the towns and cities of York, Ogun- 
quit, Wells, Kennebunk, Biddeford, 
Saco and South Portland. Traffic 
difficulties and congestion along this 
highway, and particularly in these 
cities, had long demanded relief, and 
the selection of this first section of 
the turnpike for construction was 
recognized as most logical. 

Aside from preliminary surveys, 
traffic studies and engineering studies 
by the State Highway Department, 
nothing in the way of substantial 
progress could be accomplished with 
World War II under way. Such work 
as could be done was accomplished 
through funds loaned to the author- 
ity. The turnpike, therefore, was 
looked upon as a postwar project, to 
be undertaken promptly upon the con- 
clusion of the war. In the late sum- 
mer of 1945, investment bankers, 
bond counsel and consulting engi- 
neers were engaged. In the fall of 
1945, further surveys and _ traffic 
studies were carried out, and in Janu- 
ary, 1946, a preliminary engineering 
report and a revised traffic report for 
financing purposes were produced. 


Two-year construction program 


A rapid rate of construction was 
most important in order to reduce to 
a minimum the interest charges dur- 
ing the construction period and to 
produce revenue as soon as possible 
through toll collections. A two-year 
construction program was adopted, 
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grading to be pushed during the first 
working season, with paving to be 
completed during the second work- 
ing season. Bridges and similar struc- 
tures were to be started during the 
first. and completed during the sec- 
ond working season. 

Upon the sale of bonds on Feb. 
15, 1946, field and office operations 
started at once. Field headquarters 
were established in Kennebunk. Final 
surveys were started for engineering 
and for land acquisition. Geological 
surveys, soil surveys and borings, 
timber surveys and borrow-pit inves- 
tigations were all started. Arrange- 
ments were made for prompt founda- 
tion borings and explorations. Every 
possible advance was made in pre- 
paring bidding plans and specifica- 
tions for clearing, grubbing, grading 
and minor drainage structures, pend- 
ing receipt of field data. 

Following the method used so often 
and so successfully in war construc- 
tion, the necessary dead-line dates for 
progress were determined somewhat 
in reverse. It was recognized that 
use of the full working season would 
require the grading contractors to be 
actually at work during the latter part 
of May, 1946. Thus rights-of-way 
for working purposes had to be ac- 


quired after February, 1946, and },, 
May, 1946. The authority did not 
have an executive director, ay (jj, 
or a land-acquisition department jp. 
til in March. In order to allow th. 
grading contractors to start work du. 
ing May, 1946, bids had to be yo. 
ceived early in May. In order to pig 
intelligently, the contractors had 4, 
be furnished bidding plans and speci. 
fications not later than early iy \pril, 
which was barely seven weeks afte; 
the sale of bonds. Bids on clearing. 
grubbing, grading and minor drain. 
age structures were received on \ay 
2, 1946, contracts awarded the same 
day, and actual work on the ground 
was under way by May 15. 


Bids made on unit-price basis 


Careful planning and very intensive 
work were of course necessary jp 
order to get construction started at 
such an early date. In addition, the 
bidding was arranged to avoid all 
unnecessary gamble on the part of 
the bidders, so far as possible. An 
escalator clause was inserted to pro- 
vide that the authority would absor) 
any increase in the published base 
price of steel as allowed by the federal 
government after the date of the bid- 
ding and before shipment from the 
mill. 

All bids were on a unit price basis, 
units being selected to represent all 
classes of work anticipated. The bid- 
ders were advised that variations 

«from the bid quantities were to be 
anticipated, so that there could be 
adjustments made in lines and grades 
and similar items as the work un- 
folded. Each bidder named his own 
price for overhaul of embankment 
quantities. Borrow pits had to be 
approved as to quality, location and 
costs by the engineers; so the bidders 
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Fig. 3. Typical grading sections for the Maine Turnpike. The permeable materia! 
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Fig. 4. Provision for winter maintenance was an important consideration in designing the pavement cross-sections. Ample 


storage space for snow is provided and catch basins are located where they will not be blocked easily by accumulations 
of ice and snow plowed from the roadways. 


were advised that all costs due to 
rentals, royalties or purchase relative 
to borrow pits would be assumed by 
the authority. Considering the times, 
very satisfactory competitive bidding 
was attained, and all work has been 
awarded to excellent and experienced 
contractors. 

For purposes of bidding, the 44 
miles of grading were divided into 
four 11-mile sections. As a result of 
the bidding, two contractors each re- 
ceived two 11-mile sections. On Aug. 
1, 1946, bids on 40 bridges and 
grade separations were received, di- 
vided into nine groups. As a result, 
one contractor was awarded seven 
groups, consisting of 38 structures, 
and another contractor was awarded 
two groups, consisting of two river 
bridges. On Nov. 26, 1946, bids 
on all paving were received, the work 
being divided into two sections of 
about 22 miles each. As a result, 
both sections, or all of the paving, 
have been awarded to one contractor, 
who now has the winter and early 
spring months available for planning, 
assembly of equipment and arranging 
for materials so that the entire work- 
ing season of 1947 will be utilized for 
full-scale paving operations. 

An unusually favorable autumn 
followed a very wet and unseasonable 
August. Thus, full activity on con- 
struction was maintained until the 
latter part of December, 1946, and 
utmost advantage was taken of the 
1946 working season. At the end of 
1946 the various construction opera- 
tions are so well advanced that pav- 
ing in 1947 should proceed without 
undue hindrance and the turnpike 
should be opened to traffic according 
to the original schedule on Nov. 1, 
1947, 

As of December, 1946, real-estate 
acquisition is virtually complete. 
Clearing, grubbing and stripping are 
substantially done. Grading is un- 
der way throughout the length of the 
turnpike, with most of the heavy 
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work accomplished, about 20 miles 
now substantially ready for paving, 
and additional mileage to be avail- 
able for paving late in the spring. 
Eighteen bridges and grade separa- 
tions have been started, many sub- 
structures being well advanced. Dur- 
ing the winter months of January and 
February, 1947, the principal work 
will be confined to river bridge 
foundations and to drilling and shoot- 
ing such rock work as remains. 


Costs run high 


Construction costs on the Maine 
Turnpike have followed the general 
pattern of the postwar period to date. 
On the whole, very good competitive 
bidding has produced prices that 
are very high according to prewar 
standards but which appear fair and 
reasonable by all current comparable 
standards. Prices on grading and 
paving are considered quite reason- 
able, as might be expected where so 
much is contributed by heavy equip- 
ment, local materials and modest 
labor requirements. The bridge costs 
are very high, specifically because of 
labor and material conditions that 
create the current excessive housing 
and industrial-building costs. As of 
December, 1945, cost estimates for 
the turnpike were prepared with 
prices which averaged about 35 per- 
cent in excess of prewar prices. There 
appeared to be no definite reason to 
expect and certainly no reason to 
know that a steady increase in con- 
struction costs would develop through- 
out practically the entire year of 
1946. 

Actual bidding on the grading in 
May, 1946, showed costs about 15 
percent in excess of the December, 
1945, estimates, but within the con- 
tingency allowance for the total proj- 
ect. When the bids on bridges were 
opened in August, contract costs 
were established at some 50 percent 
in excess of the December, 1945, es- 
timates. It appeared almost certain 
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that this rate of increase would not 
follow on the paving, and some satis- 
faction was attained in receiving pav- 
ing bids in November, 1946, that 
produced costs approximately 5 per- 
cent in excess of the December, 1945, 
estimates. 

Altogether, the full construction 
cost of the Maine Turnpike, about 
$15,000,000, will be approximately 
20 percent in excess of the cost es- 
timate prepared in December, 1945. 
Normally, this excess cost over esti- 
mates would be very disconcerting, 
to say the least. However, in view 
of the great difficulties and uncertain- 
ties that prevailed in the construction 
field in 1946, and in view of the 
general disruption or complete stop- 
page of so many major postwar high- 
way construction projects during this 
period, it is something of a major 
accomplishment that the work has 
progressed on schedule and that all 
major contracts are in the hands of 
competent, experienced contractors 
who give every evidence of getting 
the project completed by Nov. 1, 
1947. Except for the bridge work, 
the competitive bidding was unusu- 
ally broad and close, and by all cur- 
rent standards the contract prices 
must be considered fair and reason- 


able. 


Provision made for changes 


- Because of the very limited time 
and the high speed operations which 
accompanied the start of actual con- 
struction on the turnpike, final deci- 
sions on numerous points were to 
be reached only after the work was 
started. Flexible unit-price contracts 
contemplated this procedure. Final 
location surveys made no material 
changes in the general alignment de- 
veloped by the State Highway Depart- 
ment in earlier years. Grade changes 
were made in numerous instances as 
the work progressed to minimize rock 
work, improve drainage and sub- 
grade conditions and to obtain larger 
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yardages of particularly favorable 
embankment materials. In a few in- 
stances, test piles to supplement the 
borings prompted the selection of 
long steel piles in place of cast-in- 
place piles. In other cases, timber 
piles were substituted for steel piles 
to obtain quicker delivery and an 
earlier start on certain structures. 
Additional grade separations at 
county and farmroads were adopted. 
Improved entrance and exit arrange- 
ments were adopted at the Kittery 
and South Portland connections. In- 
termediate interchanges for entrance 
and exit purposes were finally estab- 
lished at Wells, Biddeford and Saco. 

In addition to very high construc- 
tion costs, real estate costs proved to 
be much in excess of the original 
estimate. Instead of lowering the de- 
sign standards to secure savings in 
the construction of supplementary fa- 
cilities such as shoulder paving, it was 
decided to complete the entire project 
for the attainment of minimum main- 
tenance costs, satisfactory appearance 
and safety for the motorist. 


Latest design standards used 


In setting up the design standards 
for the Maine Turnpike, it was agreed 
that most modern design and con- 
struction should be attained. During 
the preliminary stage from Septem- 
ber, 1945, to March, 1946, com- 
parable superhighways were studied 
and many inspected. Design specifi- 
cations from a great number of the 
different state highway departments 
were analyzed, compared and judged 
for applicable standards. It was de- 
cided that specific and complete con- 
tract documents, including specifica- 
tions, should be written for each 
major contract to deal with the spe- 
cific problems and conditions of the 
Maine Turnpike. In general, all con- 
struction was to conform to the de- 
sign standards for the National Sys- 
tem of Interstate Highways adopted 
by the American Association of State 
Highway Officials Aug. 1, 1945. 

The original conceptions for this 
turnpike contemplated the utmost in 
safety and satisfaction for the mo- 
torist, good appearance, and full 
economy in construction and main- 
tenance. Good alignment, flat curves 
and easy grades with full sight dis- 
tance were fundamental. Fullest 
consideration was to be given to 
heavy snow and deep frost. Embank- 
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ment construction was to be favored 
over cuts. Rock work was to be 
minimized. The embankments were 
to be thoroughly compacted of best 
available materials, and a_ highest 
quality pavement was to be con- 
structed on a frost-free subgrade of 
granular materials. 

The above general design stand- 
ards have been followed closely. The 
maximum curvature is one degree 
without superelevation. The maxi- 
mum gradient is not over 4 percent. 
The sight distance is 525 ft. from a 
position 4.5 ft. above the roadway to 
an object 4 in. high on the roadway 
surface. Embankment areas have 
been stripped of objectionable ma- 
terials and all embankments have 
been compacted to 95 percent of maxi- 
mum density at optimum moisture 
content as determined by laboratory 
tests. The frost-free subgrade of 
granular materials varies from about 
2 to 4 ft. in thickness, depending on 
conditions to be met, suitable ma- 
terial for this subgrade being that 
which does not contain in excess of 
10 percent of fines passing a 200 
mesh screen. 

This dual highway will have two 
lanes, 24-ft. wide, in each direction, 
separated by a median strip 26 ft. in 
width: The width of the median 
strip is constant throughout the length 
of the turnpike, requiring separate 
bridges for each two-lane highway 
over such streams as the York and 
Saco rivers. The central portion of 
the median strip is elevated above 
the roadway pavements, with drain- 
age of each 24-ft. roadway from its 
center to its outer edges in order to 
minimize icing. Thus a series of 
roadway drains will be provided 
along each side of each median strip. 
Consideration was given to a de- 
pressed median strip with a single 
line of drains along the center thereof, 
but adequate snow removal under 
such conditions did not appear prac- 
ticable. 

Each 24-ft. roadway will have a 
4-ft. paved shoulder on the side along 
the median strip. Along the outer 
sides will be 8-ft. paved shoulders for 
parking disabled vehicles. Both 
shoulders will permit fullest use of 
the full roadway widths and will 
greatly facilitate snow removal and 
reduce icing. These shoulders will 
be constructed of compacted road 
gravel, given an asphaltic surface 
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treatment, and covered with y 
stone chips rolled into place. 


hite 


Paved with asphalt 


The turnpike pavement will he ma. 
chine spread asphaltic concrete with 
an overall thickness of 8 in. The base 
course will be hot mixed, using local 
gravel aggregate, 6 in. in thickness 
and compacted in two 3-in. layers. 
The wearing surface will be 2 in, jn 
thickness, hot mixed, and using q 
hard crushed granite aggregate. The 
asphaltic concrete pavement was ¢e. 
lected by the authority and the high. 
way commission because of adapta. 
bility to snow and ice conditions, 
economy, freedom from roadway 
joints and other reasons of local im. 
port. Roadway visibility or delinea. 
tion will be emphasized by center 
striping with reflective material, by 
the white-stone surfaced shoulders, 
and by free use of reflector buttons 
on marker posts. 

The Maine Turnpike Authority has 
direct and complete charge of turn- 
pike operations, with approval of the 
State Highway Commission to be 
given on location, design, construc- 
tion contracts and other formal mat- 
ters. The two bodies have cooperated 
very closely, with Stillman E. Wood- 
man, chairman of the highway com- 
mission, serving also as a member of 
the authority and Lucius D. Barrows, 
chief engineer of the highway com- 
mission, serving as secretary-treasurer 
of the authority. Joseph T. Sayward 
is chairman of the authority, with 
Paul C. Thurston, Charles W. Dig- 
gery and Boyd Harrington as mem- 
bers. William B. Getchell, Jr. is 
executive director of the authority. 
The traffic report on the turnpike was 
prepared by Coverdale and Colpitts. 
Engineers for the authority on de- 
signs, plans and supervision of con- 
struction are Howard, Needles, Tam- 
men & Bergendoff. L. D. Brown is 
project engineer, situated at Kenne- 
bunk. Hamilton Gray is consultant 
on soils, materials and foundations. 

The Lane Construction Corp. is 
the contractor on about 22 miles of 
grading and 43 bridges and grade 
separation structures. Ellis C. Snod- 
grass is the contractor on the York 
and Saco River bridges. The Savin 
Construction Corp. is the contractor 
on about 22 miles of grading. B. Pe- 
rini & Sons is the contractor on all 
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Better Expansion Joints in Bridge Floors 


Nathan W. Morgan 


Principal Highway Bridge Engineer 
Public Roads Administration, Washington, D. C. 


Contents in Brief—Not only must expansion joints in bridge floors be 
designed to permit adequate movement, but they must be so constructed 
that their parts will not bind, warp or loosen under the constant hammering 
of heavy traffic. The joints must be properly drained, so designed as not 
to clog with ice or dirt, and with the openings in the floor sufficiently limited 
in size to avoid a traffic hazard. To meet all these conditions care must be 
exercised in selecting the type of joint and in determining a method for 


anchoring its parts in place. 


A RECENT STUDY of expansion joints 
in bridge floors by the bridge commit- 
tee of the American Association of 
State Highway Officials reveals that 
state highway department design en- 
gineers are giving increasing attention 
to this important detail. The study 
further reveals that a logical design 
procedure is now being followed in 
order to obtain improved and satis- 
factory joints. 

The correct design of expansion 
joints is an important factor in ob- 
taining lower maintenance costs and 
increased safety. The greater the 
temperature variation and the length 
of structure involved, the more im- 
portant well designed expansion joints 
become. With those structures where 
movement of the substructure is pos- 
sible, the design of the joints takes 
on an added importance. 
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For a temperature change of 100 
deg. F., the change in length for a 
steel or concrete bridge totals about 
{ in. per 100 ft. in length. However, 
standards of the AASHO specify that 
provision be made for a movement of 
1} in. per 100 ft. per 100 deg. of tem- 
perature range, as compared with 1 
in. per 100 ft. specified for railroad 
bridges by the American Railway 
Engineering Association. Provision 
is made for temperature movement of 
the structure at all supports excepting 
those that are to be fixed to the sub- 
structure for stability. 

Movement of the bridge superstruc- 
ture may also be caused by settle- 
ment or movement of the substruc- 
ture. The possibility of vertical 
settlement as well as_ horizontal 
movement should be given considera- 
tion, especially at end supports where 
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Fig. 1. If @ maximum movement of less than 1 in. is expected, an unarmored joint 
of design at feft may be used, care being required during construction to protect 
the copper flashing. For movements up to 2 in. armored open joints of types B 
and C are satisfactory, type B having been designed for a reinforced concrete 
deck girder and type C for I-beam spans. 
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approach fills are made. In fact, the 
expectation of movement of the spans 
because of settlements in the founda- 
tions is probably as important as the 
matter of changes in temperature. 
Unfortunately, too often this factor is 
overlooked. 

Modern bridge specifications fur- 
ther require that provision be made 
for movement of spans resulting from 
live load. This provision likewise 
affects the design of the floor expan- 
sion joints, particularly in long spans. 
Accuracy of shop fabrication and field 
measurements must also be given 
consideration. Further, it is advisable 
to provide for a reasonable amount 
of movement in excess of that actually 
calculated for temperature, for both 
the fully contracted and fully ex- 
panded positions. The judgment of 
the designing engineer must be relied 
upon to determine these allowances. 

Once the location of the expansion 
joints has been selected, movement 
must be provided for the entire cross- 
section of the superstructure, that is, 
the joints must extend through the 
roadway, sidewalks, curbs, railings 
and supporting superstructure. How- 
ever, this article will give attention 
specifically to the floor expansion 
joints, which are the most difficult to 
design. 


Elements of good design 


The floor joint must be provided 
with sufficient horizontal clearance 
between the moving parts to avoid the 
danger of interference, binding and 
freezing. Moreover, expansion de- 
vices should be so designed that parts 
will not extend above the roadway 
surface and thus become a danger to 
traffic. The collection of dirt, water 
and ice at the joint must also be pre- 
vented. At the same time, the size of 
the openings in the floor must be re- 
stricted so that they do not become a 
hazard for the feet of pedestrians and 
animals, or injurious to vehicle tires. 
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Fig. 3. For movement of over 6 in. the opening of the joint may be spanned by 
sturdy interlacing fingers cut from thick plates, by burning from halves of wide 
flange beams (Joint A), or built from special steel castings (Joint B). 


The ideal floor expansion device 


direct shock of traffic should be of 


provides a safe passage for the road- 
way traffic, smoothly and without 
noise or unnecessary impact. The 
parts and connections subject to the 
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heavy material connected by large 
rivets, lock bolts or welding. Light- 
weight parts tend to bend under the 
constant pounding of traffic and in- 


adequate connections work  |,osp. 
causing the joints to become nois.. 

Better service has been attained 
when the principal expansion join 
members are directly connected {, 
members forming the floor system of 
the bridge. Fastening the expansion 
device directly to the steel floor mey. 
bers also assures ease and accuracy 
of positioning and maintenance of the 
joint. Where this method is imprac. 
ticable, the joint members should be 
thoroughly anchored to the concrete 
slab and the end cross beams. The 
exposed parts of the expansion device 
must be of corrosion-resisting mate. 
rial, such as copper-bearing stee] or 
steel castings. Finally, large joints 
subject to drainage water from the 
roadway must be provided with a 
drainage collecting system below the 
joint. 

Such then are the overall require. 
ments for good expansion joints. 
The selection of joints to meet these 
requirements will now be discussed, 


Design of narrow joints 


In the case of narrow joints with a 
small amount of movement, it is gen- 
erally accepted that the opening 
should not exceed a maximum of | 
in. for an unarmored joint and 2 in. 
for the’ uncovered armored joint. 
A satisfactory type of unarmored nar- 
row joint, such as would be satisfac- 
tory at the end of a beam span, is 
illustrated in Fig. 1A. The 1-in. joint 
between the end of the bridge slab 
and the backwall of the abutment is 
either left open or contains a filler 
capable of being compressed to 5\) 
percent of its original thickness. 

Various kinds of filler, including 
premolded and poured, are used for 
both the armored and unarmored 
narrow joints. The preformed fillers 
include bituminous material, bitumi- 
nous fiber cork, self-expanding cork, 
sponge rubber, cork rubber, and a 
mixed asphalt and mineral. The 
poured fillers include rubber and as- 
phalt. In all cases care must be ex- 
ercised to prevent the loss of the filler. 

The loss or displacement of the fil- 
ler material in narrow joints is usu- 
ally prevented either by nails through 
fiber fillers or by a supporting seat 
or similar device. Certain poured 
rubber fillers adhere sufficiently to 
the concrete faces of the joint so that 
no additional support is needed. To 
prevent the tearing of the copper 
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flashing shown in Fig. 1A, the pre- 
molded joint filler is supported on 
the concrete and not upon the flash- 
ing. The purpose of the flashing is 
to prevent water from seeping through 
the joint, and care should be exer- 
cised during erection to protect the 
flashing. Dumbbell-shaped rubber 
water-stops are frequently used in 
lieu of flashing. 

Two varieties of open armored 
joint for narrow openings are also 
illustrated by Figs. 1B and 1C. The 
principal advantage of the armored 
joint is the prevention of spalling of 
the exposed edges of the concrete 
slabs. For the joint shown by B of 
Fig. 1, 3 x 3 x 4-in. angles are used. 
Type C illustrates the use of 6-in. 
channels supported directly on the I- 
beams. The armor members are 
curved to fit the crown of the roadway 
slab, and shims are provided to facili- 
tate proper adjustment during erec- 
tion. Open holes are usually provided 
for bolting the steel members to the 
form-work on projects where the 
members cannot be anchored directly 
to the steel. Welded strap anchors 
are used to anchor the members rig- 
idly to the concrete. 


Design of wide joints 


A continuous uncovered open joint 
of greater width than 2 in. is hazard- 
ous both as a source of impact from 
vehicles and as a possible danger to 
pedestrians and animals, and thus 
must be covered or broken down into 
a series of staggered openings. For 
openings having a maximum move- 
ment of about 6 in., a solid plate or its 
equivalent may be used to carry traffic 
across the openings. But experience 
has shown that heavy material and 
connections are essential in order to 
withstand the pounding of traffic and 
it is important that the sliding plate 
be at least 3 to 1} in. thick because 
thin plates tend to cup and eventually 
to loosen. 

Two expansion joints meeting these 
requirements are illustrated by Figs. 
2A and 2B. To weld the vertical legs 
of the supporting angles in place 
as shown by Fig. 2A, is worth while. 
as this work gives additional clear- 
ance because of the lack of rivet 
heads. For the joint shown by Fig. 
2B the edges exposed to the traffic 
have been beveled to eliminate the 
danger of cutting tires. 

A somewhat different device de- 


signed to transfer loads as well as 
provide for movement between the 
contiguous ends of concrete frames 
or slabs is illustrated by Fig. 2C. The 
principal elements of this joint are 
two 12-in. 72-lb. wide-flange beams 
with the half of one flange burned off. 
The upper beam carries the end of a 
concrete slab, resting and sliding upon 
the lower beam which forms the end 
of a short cantilever arm. In using 
this type of joint, particular attention 
must be given to the anchorage of 
these elements into the concrete spans. 


Best type for Icrge openings 


When it becomes necessary for 
expansion devices to span a larger 
opening or to provide for a grater 
movement than about 6 in., special de- 
vices usually consisting of interlacing 


ford "bolts 
csk head 


ca/ unit 


SS. ts” 
eit * 
separators 

Si copper brg. : 


+2-4"long 


Typi 


fingers burned out from thick plates 
and shapes or those fabricated from 
special steel castings or rolled bars 
are used. Finger type devices for mod- 
erate movements and spans may have 
tapered or parallel fingers. 

Two principal advantages of the 
tapered fingers are that maximum 
strength is provided at the base of 
the fingers and there is little tendency 
to freeze and bind during low tem- 
peratures. Also, the fingers lend them- 
selves to strengthening by stiffeners 
or brackets placed underneath. How- 
ever, it is important that tapered fin- 
ger joints be so designed that the 
minimum clearance between fingers in 
the closed positions be not less than 
+ in. and that the joint does not pro- 
duce too wide an opening when in 
the fully open position. 


Lugs spot 
we/ded on 
4" centers 


Pl-3'x#t : 
“copper brg. 


SECTION P/-3'1 "copper brg) P1-4'n F copper brg. 


* = es Finger sloped 
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Fig. 4. Where larger movements must be provided, the expansion joint is generally 
designed especially for the bridge being built. However, joints with parallel 
fingers are generally used with special care exercised to avoid a noisy joint. 
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Finger members may be fabricated 
from a thick plate with a cutting torch, 
by burning from halves of wide-flange 
beams or prepared as special steel 
castings (Fig. 3). It should be noted 
that these members are not only fas- 
tened directly to the steel floor sys- 
tem, but are also provided with addi- 
tional anchorage into the concrete 
slabs. In using this type of expansion 
device the rivet heads on the roadway 
surface should be flattened. 

Where larger amounts of movement 
are required, the type of expansion 
device shown in Fig. 4 is satisfactory. 
The ordinary finger joint of burned 
plates or shapes would not carry the 
traffic loads efficiently for this width 
of opening, and steel castings would 
become heavy and expensive. The de- 
sign of Fig. 4 makes use of rectangu- 
lar bars fastened at one end and rest- 
ing on an intermediate support which 
provides a sliding and bearing sur- 
face. 

Alternate bars do not slide but 
are welded to the intermediate sup- 
port, assuring a fixed alignment for 
the sliding bars. The fixed ends of 
the sliding bars rest upon a rounded 
seat, with a spring attachment which 
provides automatic adjustment of the 
device when one of the supports 
moves vertically and helps prevent 
rattling. The bars are spaced with a 
}-in. horizontal clearance between 
sliding surfaces to help prevent freez- 
ing and binding due to accumulation 
of dirt. The upper surfaces are rough- 
ened by means of spot-weld lugs to 
provide greater resistance to the skid- 
ding of vehicles. 

Numerous other good designs for 
expansion devices permitting large 
movements are being used and could 
be illustrated. But almost all of these 
joints are specially designed for a 
specific bridge and therefore will not 
be discussed in any further detail. 
However, it must be re-emphasized 
that the greater the movement to be 
accommodated the more important 
becomes the selection of materials 
and design of the joint to permit this 
movement. 


Erection procedure important 


During erection of the bridge par- 
ticular attention must be given to the 
correct setting and adjustment of the 
main expansion bearings, to assure 
that their position is correct for the 
atmospheric temperature at that time 
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Fig. 5. Designers of the tied arch highway bridge across the Susquehanng 
River at Havre de Grace, Md., used the joint at left. On the crossing over 
Housatonic River in Connecticut, joint at right was installed. 


and that the expansion joints will 
function properly. If the bridge is 
erected on a cold winter day, the ex- 
pansion bearings should be set in a 
contracted position corresponding to 
this temperature. In order to facili- 
tate this operation, it is important to 
indicate on the plans the amount of 
opening required for a given normal 
temperature. 


To summarize, the work of bridge 
maintenance will be greatly reduced 
if care is exercised in the design and 
construction of the floor expansion 
joints so as to meet all the conditions 
under which they must function. 
Moreover, traffic will then not be sub. 
jected to the discomforts of the noise 
and irregularity of loose and faulty 
joints. . 


Standard Bridge Railing of Steel Tube 


A railing of tubular steel has been 
developed by the California Division 
of Highways, Bridge Department, 
with a view to making it standard for 
use on bridges in that state. Thus far, 
however, this type of railing has been 
specified for only one or two bridges 
in the postwar period because of the 
steel material situation. 


Fig. 1. Pleasing architectural lines are 
shown in this example of a standard 


bridge railing of steel tube recently 
developed in California. 


January 23, 1947 e 


ENGINEERING 


The railing is designed so that the 
broad oval-shaped members give an 
impression of strength, and so that 
full protection is given by the railing, 
with minimum effect on visibility. 

The railing height can be specified 
as either 2-ft. 4-in. or 3-ft. Uprights 
are made of 34-in., double extra 
strong pipe. Horizontal members are 
xin. thick and have an oval cross- 
section. They can be made of steel 
plate rolled to shape and welded. An 
alternate method of making them is 
by rolling standard steel pipe to size. 
For example, the upper member, 4 
little wider than the three lower mem- 
bers, can easily be made to size from 
5-in. pipe. 

Horizontal members are attached 
to the posts by means of sleeves which 
fit inside them. Thus, in case of ac- 
cident, members may be easily re- 
moved for repair or replaced. 

Development of this railing was 
under the direction of F. W. Panhorst, 
bridge engineer, California Depatt- 
ment of Public Works, Division of 
Highways. 
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UNIT PRICES BID BY CONTRACTORS 





Highway Construction, Huntingdon 
Co., Pa. 


OWNER: State Department of Highways, Harrisburg, Penn- 
sylvania; T. C. Frame, Chief Engineer. 


PROJECT: Construction of first section of U. S. 22 By-Pass 


at Huntingdon County, Pa. 


Work consists of highway con- 


struction and two substructures of a reinforced concrete bridge. 
Because of unavailability of steel, contract does not call for 
complete construction of bridge at this time. 


CONDITIONS: Grading and drainage will vary from 49 ft. 
to 66 fte in width. Approximately 907 lin. ft. of grading and 
drainage of railroad bed must be done. Native stone, type A, 
or crushed aggregate base course will be used with a bitumi- 
nous surface course 20 ft. in width. Contract time is 140 days. 


Skilled labor rates are $1.10 per hour; 


hour; and common labor, $.70 per hour. 


semi-skilled, $.90 per 


BIDS: Four bids were received October 18, 1946, ranging a9 
the contract low of $510,138.09 to $759,982.78. 


LIST OF BIDDERS: 
1. Mauger-Smith Inc., 


Columbus, 


Ohio (contract) 


2. Central Pennsylvania Quarry, Stripping & Construc- 
tion Co., Hazleton, Pa. 
3. S. J. Groves & Sons Co., Johnstown, Pa. 


4. B. Perini and Sons, Inc., Framington, Mass. 


Item 
1 Clearing and Guiting 
portion).... 
Class 1 excavation . 
Class 2 excavation 


Permanent sapreate, type A. 


Dakin det Pits ch sees ap 
Shoulders . ea 

3 Native stone, ‘type A or crushed 
aggregate base crse. 8 in. in depth 

23 Plain cement concr. wearing surf. 
for bridge floors 

27 ‘Bit. surf. erse. HC, HE, HSD or 
ID-2, 2} in. indepth. ......... 

28 Class A concrete....... 

28a Class AA concrete..... 

29 Class B concrete ; 

30 Plain steel bars 

32 Fabricated structural steel 

35 Stone backfill for structures. . 

37 Cpe Geren Seen. 32 ft. 
long and 2 piles ea. 44 ft. tong). 

38 Concrete piles—14 ft 

38a Concrete piles—20 ft............ 

38b Concrete piles—26ft............ 

38e Concrete piles—-32 ft...... 

38d Concrete piles—38 ft... - 

38e Concrete piles—44 ft............ 

42 Cement rubble masonry .. . 

52 Class B cement coner. paving for 
stream beds, 6-in. depth 

53 =" rubble paving for stream 


54a Type F-2 endwall including ra rails. 
55 Manhole 


— Oa owt 


7 Rebuilt manholes............... 
60 — pipe, 18 in., Meenas 
st 


61a Corrugated metal pipe—18 in.. 
65 —" cement concrete dl 
in 


65b Reinforced cement concrete pipe— 
ae ; 

65c as cement concrete  pipe— 
in oe. 
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(state 


Quantity 


lump sum 


a 339,917 cy 


° 
< 


_ 
me ee BS SD SE ee ee 


we 
asssssses3s 


42 If 
160 If. 
20 If 
690 If 
2,562 If 
394 If 


242 if 


i 2 
$7,000.00 


62 
3.00 


sis... 8 
3 


SSS se2esesses2 S$ Sszssees SBSssse S = BE 


- wo s$3SEESESx s Souumnel - 





$510,138.09 
654,865.40 
722,012.80 
759,982.78 

Unit Prices 
(2) 3) 
at $15,000.00 
1.06 1.10 
6.25 4.00 
6.00 4.00 
20 30 
40 40 
1.50 1.50 
3.00 4.10 
1.25 1.50 
48.00 75.00 
80.00 11.00 
36 00 50.00 
075 .12 
Ub .16 
6.00 4.00 
3,000.00 3,000.00 
5.00 5.00 
5.00 5.00 
4.00 5.00 
4.00 5.00 
4.00 5.00 
4.00 5.00 
36.00 30 00 
50.00 40.00 
50.00 35.00 
150.00 400.00 
250.00 250.00 
125.00 250.00 
115.00 250.00 
150.00 225.00 
20000 «275.00 
150.00 380.00 
200.00 410.00 
30.00 25.00 
7.00° 8.90 
2.70 +20 
3.25 4.50 
3.50 4.80 
4.00 8.00 
6.00 7.20 
9.00 10.50 
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65g Extra strength reinforced cement 


coner. pipe—24 in............. 128 If 7.00 6.0 . 
Plain cement concr. or vit. clay pipe 
O85. RG Srdsocdcss cos ceseeis 452 If 3.50 3.0 - 
66a Plain cement concr. or vit. clay pipe 
nD se b-0<Pune geet 120 If 4.00 4.0 4) 
66b Plain cement concr. or vit. clay pipe , 
LSS wn o¥n i 0.59 26 If 4.25 6 0 
oe Terra cotta pipe, ys om relaid. . 234 If 2.50 3 
underdrain—4 in............ 2,108 If 1.40 1.3 
Oe underdrain—6 i in. phaser iuntee 1,090 If 50 1.5 


7la Tile outlets—Gin............... 


72 Treated timber cribbing. . 275. HM) Oy 
74 Coarse ee for extra » depth 

tile a 5c 7.00 4 
75 Gdeniydains. . 1,400 | 70 a 
78 Plain cement concrete ‘gutter, 

MNES S2Ghe Su casteestcsudos~ 2 sy 10.00 5.00 5.4 


Potholes Dam, Columbia Basin 
Project, Washington 


OWNER: Bureau of Reclamation, Coulee Dam, Washington. 


PROJECT: Construction of Potholes Dam on Crab Creek 
about 15 miles west of Warden, Washington. Project involves 
the construction of about 19,000 ft. of nearly continuous 
embankment, of varying height up to approximately 200 ft. 
across depressions in Crab Creek Basin; an outlet works 
in tunnel near the east end of the dam; a 500 ft. wide open 
channel spillway between sections of the embankment; and a 
roadway extending the full length of the crest of the dam. 
The dam will consist mainly of moistened and rolled embank- 
ments of clay, sand, and gravel, with outer sections of 
sluiced gravel fill. Upstream slopes of the embankments 
will be covered with a 3 ft. layer of rock riprap, and 
downstream slopes will have a 2 ft. rock surfacing. The out- 
let works will consist mainly of a concrete-lined tunnel about 
700 ft. long of 74% ft. diameter circular section, inlet and 
outlet structures, and a concrete-lined vertical shaft of 6 ft 
diameter circular section providing access to a gate chamber 
in an enlarged section of the tunnel near the axis of the dam. 
Flow through the outlet tunnel will be controlled by a 
4x4 ft. high-pressure slide gate in the plug concrete in the 
gate chamber. Discharge through a 22 in. diameter outlet 
pipe will be controlled by an 18 in. emergency gatevalve in 
the gate chamber and an 18 in. hollow-jet operating valve in 
the tunnel outlet structure. The roadway will be constructed 
between concrete curbs along the crests of the dam embank- 
ments and through adjoining rock cuts and will be surfaced 
with gravel or crushed rock. 


CONDITIONS: The nearest railhead is 15 miles east, at 
Warden, Washington. Contractor must furnish cement and 
admixture for concrete, mortar, and grout; steel tunnel-liner 
plates for permanent tunnel supports; all gravel or rock 
spall for filling spaces back of steel tunnel-liner plates; al! 
form materials; temporary supports; and all other material: 
not a part of the completed construction work. Contract time 
is 1400 calendar days. Wage rates are power shovel operators. 
$1.85 per hour; electricians, $1.75; cement finishers, $1.675: 
pipefitters, $1.65; rock crusher operators, $1.60; carpenters. 
$1.575; concrete’ mixer operators, $1.50; and common 
laborers, $1.05. 
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Potholes Dam, Columbia Basin 
Project, Washington 


(Continued from preceding page) 


BIDS: Four bids were received August 15, 1946, 


ranging 


from the contract low of $9,359,011.00 to $11,168,479.00. 


Contract was awarded on October 24, 1946, 


LIST OF BIDDERS: 


1. C. F. Lytle Co., Sioux City, Ia.; Green Const. Co., 
Des Moines, Te.; ; and Amis Const. Co., Okla- 


homa City, Okla. (contract) es $9,359,011.00 


ne 


_ Bressi and Bevanda Constructors, Inc., Los 
Angeles, Calif.; A. Teichert & Son, Inc., Sacra- 
mento, Calif.; M. E. Keir Const. Co., Los An- 
geles, Calif. ; "and Guy F. Atkinson Co. So. San 


Francisco, Calif 9,584,677.00 


3, Morrison-Knudsen, Inc., Seattle, Wash.; Peter 
Kiewitt Sons Co., Seattle, Wash.; Utah Const. 
Co., San Francisco, Calif.; S. Birch & Sons 
Const. Co., Great Falls, Mont.; Winston Bros. Co., 
Los Angeles, Calif.; McLaughlin, Inc., Los An- 
geles, Calif.; and C. & F. Trucking ‘and Con- 


42 Placing metal sealing strips... 901f 1.70 1.50 2.00 
43 i a wabeboun, ex- 
concrete......... lump sum 280.00 600.00 1,000.00 
e Installing eae valve... 1,600 Ib 0.28 0.12 0.15 
nstaili pressure te and 
al cont tn "a ” a 45,000 Ib 0.055 0.07 0.08 
nstalli - jure gate con- 
trol piping seeming 1,000 Ib 0.42 0.60 0.30 
2 Installing | outlet pipe...... . 24,000 Ib 0.06 0.07 0.30 
48 Installing trashrack metalwork 11,000 Ib 0.04 0.12 0.10 
49 Installing miscellaneous metal- 
i asbee cscs vokaces es i 9,200 lb 0.12 0.45 0.37 


Storm Sewer Improvements 
Oklahoma City, Okla. 


OWNER: City of Oklahoma, J. S. Waldrep, Consulting Engi- 


neer. 


PROJECT: Improvements to existing storm sewers in south 
part of Oklahoma City. Work involves removal of sidewalk, 
pavement, trees, and old pipe, and laying of 38,950 lin. ft. 
of new sewer pipe. 


tracting Co., od Mont. _.... 10,448,000.00 CONDITIONS: The Oklahoma City Junction Railroad serves 
4. J. A. Terteling & Sons, Inc., Boise, Idaho...... 11,168,479.00 the city. All materials are to be furnished by the contractor. 
contract time is 6 months. Skilled labor wage rates approxi- 
Contract t 6 ths. Skilled lab t 
_ Unit Prices mo $1.50 per hour, semi-skilled, $1.25, and common labor, 
Item Quantity (1) (2) (3) 

: es re Sune BIDS: Seven bids were received November 6, 1946, ranging 
foundations................. lump sum $40,000.00 $178,000.00 $225,661.00 7 : 

¢ Serio ales sita 600 BOD ay eae ae eae from the contract low of $297,911.96 to $359,154.30. The low 

3 Excavation, common, for spillway 380,000 cy 0.50 0.45 050 bid was 10 percent below the engineer’s estimate of $330,- 

4 Excavation, rock, for spillway 480 ,000 cy 1.32 1.75 1.70 

5 Excavation, common, in open cut 536.90. 

‘ een wees, seeveees ee 1,400 cy 0.88 1.40 2.50 
cavation, . in open cut for SC , . 

3 outlet works... tee Seeie ts 5,000 cy 2.65 3.20 2.50 LIST OF BIDDERS: 

a ls 10.90 48.00 =. a8.09_-~Ss«s Earl W. Baker & Co. (contract)... $297,911.96 

8 F and installing stee 2. Spicers Construction Co. .... 319,139.60 

x Me lates 10,000 Ib 0.25 0.25 0.30 3. B. & M. Construction Co. F 324,402.88 
ec, | MBMey 0.66 0.50 1.0 4 Koller Construction Co. 527,61. 

10 Roseretion, . rock, for foundations 7 5. P. C. Sorenson & Co. : 328,816.65 
teeter nesses sseeeerees 60,000 cy 2.65 3.00 3.25 s ‘ons ion Co. 329,474.55 

11 Excavation, all classes, for grout 6. Googe c set e . I Work 359,154.30 
caps in dam foundations... .. 4.800 ev 16.90 19 00 20.00 7. Sherman Machinery & Iron Works 359,154.: 

12 Excavation, common, for roadway 2,000 cy 0.47 2.00 2.50 

13 Exeavation, rock, for roadway . is 2,300 cy 1.70 2.00 2.50 

14 “Ne fan ae in borrow- 

0. ransportation to 
embankments........... 1,150,000 ¢ 0.448 0.4 0 Unit Prices 

15 Excavation, common, in borrow- ” . = LT AEA 
pit No. 2 and transportation to Engineer’s 
dam embankments........... 3,500,000 cy 0.504 0.49 0.60 Item Quantity Estimate (1) (2) 

16 Excavation, common, in borrow- 1 Sewer pipe—15"... ..  3001f $2.25 2.17 $2.25 
pit No. 8'and transportation to 2 Sewer pipe—18’. .. 2,730 If 2.50 2.57 2.50 
dam embankments........... 4,900,000 cy 0.591 0.45 0.60 3 Sewer pipe—21"... 1,140 If 3.00 2.79 3.00 

17 Earthfill in embankments... .. . 5,000,000 cy 0.176 0.28 0.21 4 Sewer pipe—24”... 6,740 If 4.30 3.75 4.05 

18 Sluiced sand se gravel fill in 5 Sewer pipe—27"... _. 3,050 If 5.5 4.41 4.60 

5, aE 3,600 ,000 cy 0.147 0.20 0.16 6 Sewer pipe—30’... .. 5,880 If 6.00 5.36 5.26 

19 Tenping or podiling earth fill. 50,000 cy 2.28 3.00 2.50 7 Sewer pipe—33’... .. 5,310 If 6.7! 6.22 5.63 

20 Rock sapaes on downstream 8 Sewer pipe—36". . . 5,040 If a 6.72 7.00 
slopes of embankments . 180,000 ey 0.50 0.38 0.40 9 Sewer pipe—42”. . . cess 2,910 If 10.50 8.61 9.50 

21 Riprap on upstream slopes of 10 Sewer pipe—48".... 55.56... scccseees 4,500 If 12.50 10.89 12.50 
embankments............... 400,000 cy 0.50 0.32 0.30 11 Sewer pipe—S4’... .... 1,360 8 15.00 11,88 13.50 

22 Road surfacing................ 10,000 cy 2.95 2.75 3.35 12 Single grate inlets... : 13 ea 80.00 96.00 105.90 

3 Dene weephaiee. 250 If 2.20 2.20 1.50 13 Double crate inlets... bea 100 ea 120.00 148.90 170.00 

2% Core drilling 54-inch diameter 14 Box type inlets. een a goes 27 ea 70.00 77.00 70.00 
holes not more than 30 feet 15 Manholes, MEMOIR he conc ide cecs 84 ea 140.00 133.00 175.00 
is all does e500 b0.00s 1,000 If 18.75 11.50 12.00 16 Manholes, design No. 3 bese 33 ea 160.00 203.00 250.00 

25 Drilling rout holes in stage be- 17 Junction box No. 1.. Scelee, lea 150.00 3230.00 150.00 
tween depths of 0 foot and 35 18 Pavement removed. . ; .. +. 3,090 sy 1.50 1.60 1.00 
SE et ata sh hehe 5e000s. 15,000 If 1.55 3.00 2.25 19 Driveway removed. . ..s. 1,360 sf 0.20 0.14 0.25 

26 Drilling grout holes in stage be- 20 Sidewalk removed... caceca eee 0.10 0.10 0.25 
tween depths of 35 feet and 60 21 Concrete pavement—6” ..  880sv 3.00 2.60 4.00 
Oo ia 10 ,000 If 3.15 3.00 2.25 22 Asphalt pavement. . ; 2,040 sy 4.00 3.60 5.50 

27 Drilling grout holes in stage be- 23 Concrete driveway—6"............... 1,360 sf 9.40 0.32 0.40 
tween depths of 60 feet and 110 24 Concrete sidewalk—4” sek eter Sa 0.30 0.25 0.35 
RCo vd 5 oh Vis Wek cence 2,500 If 4.00 3.00 2.25 25 Single grate inlets removed......... . 3ea 15.00 18.00 15.00 

28 Drilling grout holes with per- 26 Manhole removed..........,..-+---- lea 30.00 50.00 50.00 
cussion drills................ 15,000 If 1.25 1.25 1.00 27 Headwalls.......... soit 3 ea 200.00 75.00 100.00 

29 Placing grout pipe and fittings. . 22000 Ib 0.25 0.30 0.42 28 Corrugated pipe removed—42”........ . 444i 3.00 2.09 4.00 

30 ure grouting.............. 40,000 cf 1.90 2.00 2.00 29 Concrete pipe removed—15"............. 26 1f 1.20 1.00 1.25 

31 eg: 7,500 cf 2.50 2.50 2.15 30 Conercte pipe removed—21"............ 237 If 1.60 1.40 1.50 

32 Furnishing and handling cement. 30,000 bbl 5.45 4.00 5.00 31 Concrete pipe removed—30"............. 30 if 2.20 1.60 3.00 

33 Concrete in grout caps ee dic dg 4,800 cy 12.75 15.00 14.00 32 Trees 6” & under removed............ : 63 ea 15.00 8.00 5.00 

34 Concrete in tunnel lining. ....... 900 ey 48.90 60.00 48.00 33 Tree over 6° removed..........---. oats <a 25.00 20.00 10.00 

35 Concrete in trashrack structure 34 Fire hydrant reset................ 3ea 69.00 67.00 25.00 
and transition............... 75 cy 60.00 54.00 62.00 35 Water meter reset............... 20 ea 10.00 15.00 5.00 

36 Concrete in shaft and gate cham- ee eer ners . 700K 0.75 0.80 0.75 
Oy ee 260 cy 59.40 60.00 70.00 37 Conerete curb & gutter ea wen ; . 1,970 If 1.25 1.30 1.25 

37 ee in tunnel outlet struc- 38 Excavation. . aot cs cwneews céie eae e 2.00 0.90 0.50 

ORS 100 cy 47.20 70.00 50.00 39 Class A conerete.................----. 15 cy 30.00 32.00 25.00 

98 Conmeis fa tase chasaber plug... 60 cy 29.50 40.00 45.00 40 Reinforcing steel..................-0005 1,000 Ib 0.10 0.09 0.10 

39 Concrete in spillway Rach Gai ey ae 750 cy 17.50 22.00 Ree OE WP os vo cseccccccceccetens 200 sf 2.00 1.20 1.25 

40 Concrete in curb walls.......... 2,450 cy 39.20 54.00 35.00 42 Cost iron pipe—S"...*... 2... cancers 16 if 5.00 3.25 3.00 

41 Placing reinforcement bars... . . 250 ,000 Ib 0.05 0.05 0.06 43 Inverted siphon...... = Aedes lea 1,500.00 1,800.00 750.00 
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New Aijds to the Constructor 


MANUFACTURERS' 


Curing Compound Application 
Machine—A distinctive feature of the 
Tru-Cure curing compound application 
machine is the multiple nozzle spray 
which is hidden by the hood or wind- 
shield. The nine nozzles are arranged 
to provide complete coverage of a 
5-ft. swath sweeping transversely across 
a road strip. The gasoline engine, 
pump and tank are mounted on wheels 
operating on a railway running back 


LATEST 


DEVELOPMENTS IN 


and forth on a bridge crossing the 
roadway. The bridge in turn is on 
wheels and operates on rails; it is 
moved ahead by a crank and ratchet 
mechanism. Curing compound is depos- 
ited at the rate of 200 sq. ft. per gal., 
providing a film heavy enough for 
proper water retention. One operator, 
it is claimed, can readily keep up with 
the concrete road-laying team.—The 
Truscon Laboratories, Detroit, Mich. 


ST RRRETER R e Ee ST TTR AS RRR ERR 


~ 


Crawler and Wheel Cranes — 
“Smooth as steam” air-control is a fea- 
ture of Osgood’s new Type 81 shovel- 
crane-backhoe rig in crawler or wheel 
mounting. Crawler mounted machines 
are: Model 810, 1% cu.yd. capacity 
Model 816, 134 cu.yd. and Model 817 
with wide treads for dragline, clamshell 
and crane service. Model 815 is the 
mobilcrane counterpart, a_ self-pro- 
pelled, one-man operated unit on 12 or 
18 pneumatic tires. 

From a control panel of short-throw 
levers metering type air valves are op- 
erated to deliver the gight amount of air 
to the several required operations— 
hoisting. crowding, swinging, traveling 
and steering motions. The latter is ac- 
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complished by air taken down the ver- 
tical shaft to operate steering clutches 
and brakes. The unit is built for rug- 
ged use with maximum safety.—The Os- 
good Company, Marion, Ohio. 


Safety Hose—Developed by Darin & 
Armstrong, Detroit contractors, new 
safety air hose bypasses current around 
operator of drill or pneumatic concrete 
buster to prevent serious accidents 
caused by drilling into underground 
high-tension lines. Based on theory 
that electric current takes path of least 
resistance, hose consists of spiral of 
832 braided stands of No. 30 bare 
copper wire embedded in Neoprene 
synthetic rubber. When properly 
grounded, hose has resistance of less 
than 0.06 Ohms, as compared with 200 
to 1,000 Ohms for human body. When 
drill point strikes high-tension wire, 
current shorts through hose, even if 
operator is standing on damp ground. 
When used with plant air supply lines, 


grounding is automatic; if used with 


portable compressors, adequate ground 
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EQUIPMENT 


ENGINEERING 


AND MATER {aig 


must be provided. Under lic: 
contractors, who have applied for paten, 
hose is being manufactured }y Mercer 
Rubber Co., Hamilton Square, \. |. 


se with 


Soil Sampler—For securing undis 
turbed soil samples in material in which 
it is difficult or impossible to recover 
them by the open tube method, the 
Cannon “Shurshot” sampler has heen 
designed to get an almost watertight 
shut-off. The special 32-in. long too] 
is designed to work on the end of g 
standard drill and to be driven by the 
small drop hammer on the drill stem 
to the depth required. Where it is de. 
sired to take the sample, the drill stem 
is rotated with a wrench to force closing 
of spring at the lower part of the unit 
to hold an intact sample.—Cannon Dia. 
mond Drilling Co., P. O. Box 549, Comp. 
ton, Calif. 


Bulldozers and Gradebuilders 
—Bulldozers and gradebuilders devel- 
oped specially for the new Allis-Chal- 
mers 2 cycle, diesel powered HD.-5, 
were designed to match tractor power, 
size, and speed, built to maintain tractor 
balance, stability and traction and 
mounted to save wear, tear and main 
tenance. 

The HD-5 is a small tractor featuring 
a drawbar pull of 37.4 hp., with five 
speeds from 1.46 to 5.47 mph, 1,000 
hr. roller and idler lubrication, full visi- 
bility for the operator, and simplified 
maintenance. — Baker Manufacturing 
Co., Springfield, Ill. 


Centrifugal Pumps —A new line of 
“Pedrifugal” pumps, is said to meet the 
needs of an unusually wide range of 
users who require a sturdy, reliable 
pump of moderate capacity selling at 
a competitive price. This line of cast 
iron bronze-fitted, pedestal-type cen 
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Do your next 
job the easy 
way ... specify 
Gar Wood. 


od 


specify Gar Wood 


You can’t beat Gar Wood and 
Winches. For they’re all designed, 
engineered, and built to do the 
toughest jobs with maximum 
efficiency, greatest safety, and 
lowest upkeep. Performance has 
been checked, tested, and proven 


HOISTS BODIES 


ROAD MACHINERY 


in the field...round the world. 

No matter how tough, how “im- 
possible” your particular job may 
seem, there’s a rugged Gar Wood 
Crane or Winch to help make it 
easy and ‘economical and safe 
..- help you make money, faster. 


MOTOR BOATS 
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WINCH AND CRANES 


GAR WOOD 
Pe 


TRADE MARK 


INDUSTRIES 


HEATING UNITS 
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Why 
Sante 


Accel 
Sento 


treat 


How 
20 tc 


Why use 
Santephen 20% 


——— 


Accelerated tests, 
Seantophen 20 
treated wood 


How much Santophen 
20 to specify 


Send for 
this new book 


FOR PRESSURE TREATMENT OF 


POLES AND HEAVY TIMBERS 


MONSANTO 
CHEMICALS 


SERVING INDUSTRY... WHICH SERVES MANKIND 


ENGINEERING NEWS-RECORD 


SANTOPHEN 20 


This subject is particularly timely. 
Included in this book you will find 
a summary of advantages of Mon- 
santo Pentachlorophenol, Technical, 
applied in oil solutions by pressure 
processes. 

Much information is given on com- 
parative toxicity of preservatives, 
water solubility, vapor pressure, 
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concentrations for adequate treat- 
ments, and the determination of 
Santophen 20* in oil solutions and 
untreated wood. 

For your copy of this new book, 
write MONSANTO CHEMICAL 
COMPANY, Organic Chemicals 
Division, 1700 South Second Street, 


St. Louis 4, Missouri. *Reg. U.S. Pat: OF. 
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Maintenance Costs! 


Klemp steel surface flooring stands up 
under severest traffic, shock and impact. 
Proved by long use. 


Mi 
HEXTEEL 


HEAVY DUTY SURFACE ARMOR 


for HIGHWAYS 
BRIDGES e VIADUCTS 
rd _ 


Heavy duty steel grid specially designed to 
be imbedded in concrete or mastic over old 
or new surfaces, 12- and 14-gauge thick- 
nesses, }”, 1”, and 1}” depths. Units 3 x 10 
ft., or cut to fit any area, around obstruc- 
tions. Joining easily done, making solid, 
one-piece surface. Concrete or mastic “wood 
floated” flush with top, and tamped or 
troweled. (see left above.) Exposed top of 
steel grid takes brunt of traffic. 


a) i 3 
: ry i. 


Bridge floored with Hexteel many years ago. Good as new. 


Send for Complete Kiemp Catalog 
Also shows Klemp Floorsteel, armor that rolls out 
like a rug. Open Steel Gratings, welded and 


riveted, Steel Stair Treads, Steel Safety Mats. 
Wire or write 


Wm. F. Klemp Co. 


6608 S. Melvina Ave., Chicago 38, Ill. 
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trifugal pumps comes in three principal 
sizes—lxl in., 2x2 in. and 3x3 in. 
Capacities are from 10 to 500 gpm. at 
heads from 10 to 100 ft., with power 
requirements from % to 15 hp. The 
units are splatter-finished with gray 
enamel. 

The pumps are designed for use with 
Texrope V-belt drives; all are fitted 
with impellers of maximum diameter, 
and variations in capacity are provided 
by changes in speed through sheaves 
of larger or smaller diameter.—Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 


Air Compressors—A new line of 
“Air King” air compressors includes 
single-stage and two-stage sizes for 
pressures up to 250 psi. for use with 
standard motors of 1 to 15 hp. inclusive. 
Arrangements include self-contained 
power driven models mounted on bases 


Portable Crushing Plant — Reach- 
ing and. supplying crushing markets 
anywhere, at any time, the new Dixie 
portable crushing plant reduces quarry- 
run stock to minus 1 inch or to agstone 
size in one operation. It is said to 
crush 100 to 150 tons per hour. Pro- 
ducing any combination of sizes from 
85 percent rock to 100 percent agstone, 
it takes wet or sticky material without 
clogging. Feed is direct from shovel; 
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or tanks as well as bare co; 
for either direct or V-belt con: 
drivers. The compressors sup; 
a wide variety of industrial 

as paint-spraying, operati: 
matic controls, etc. 

This line introduces a new 
in automatic starting of comp 
centrifugal clutch permits th 
motor to attain full speed |. 
compressor turns. This eliminates the 
need for starting unloaders, chec} 
valves, release and bleeder valves, et 
Direct power drive eliminates transmis. 
sion losses and drive adjustments. 4, 
adequate guard incloses all moving 
parts—Worthington Pump and Mg. 
chinery Corp., Harrison, N. J. 


PT C@pors 
ction te 
V alr for 
€S such 


pney. 


ring iple 
ssors, A 
driving 
ore the 


Ductless Dust Collector. ,,; 
contained recirculating type dust co. 
lector with large storage and suction 
capacity and a dustless means of re. 
moving large volumes of collected dus. 
Model 11w50 Dustkop, consists of a 
motor-driven suction and cleaning unit, 
a supporting stand and two roller cans 
Requiring only 8 sq. ft. of floor space, 
the entire system can be located jin. 
mediately behind the source of the dus 
No floor or wall cutting for installation 
of duct work is needed. The unit js 
rated at 1,400 cfm. on a single 6-in, 
~inlet and will develop a static suction 
ranging up to 7.9 in. of water ona 
single 4 in. inlet—Aget-Detroit Co., 
Ann Arbor, Mich. 


no intermediate conveyors or trucks are 
required. Plant includes: 40 in. x 
10 ft. apron feeder; 4 x 8 ft. 2-deck 
vibrating screen; 36 in. belt conveyor: 
Caterpillar engine. Complete unit is 
mounted on a chassis with 24 pneu- 
matic-tired wheels. Crusher is driven 
by V-belts, other equipment by indi- 
vidual motors, powered by separate gen- 
erator set.—Dixie Machinery Mig. Co. 
St. Louis and New York. 
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More Men Available 


More Materials 
Becoming Available 


Now is the time to send your plans 


“@e@sevaeasvseoe eos ev eoaeseveoev ee 


m L STEEL CO., 3123.47 5. Moyne Ave., Chicoge 8, Wl Scektiphes gaint athtk indantes 
STEEL OD... 12H0-20, 54th Ave, Ceara 58, eccuttcceed 


3:0 a0 @evwvvweve aoe @: o @ 


(Reproduction of Advertisement 


appearing in Fortune Magazine) 


to us for quotation! 


Fabricating and erecting bridges is one 
activity, in our plants, where the flexibility 
of our set-up provides abundant facilities 
for moving fast. 

If you have new. projects under way to 
be figured, send us the specs when they 
are ready. 

Fabricating the structural steel and erect- 
ing highway bridges is just one of our 
activities. Wé also fabricate and erect 
structural steel for all types of buildings 

. industrial plants, public buildings, 
churches, apartments, stadiums, and so forth. 

Every job gets away to a fast start. 
The steel has a habit of arriving promptly 
on location. And our erecting crews are 
expert in getting the structure up. It will 
pay you to investigate all of the advan- 
tages you have at Allied where 3 plants 
operate as one huge fabricator. 


Multiplicity of Equipment Breaks Bottlenecks Wide ey tTiF 
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Series 0320 Ramp Drain 


Series 050 Bridge Drain 


Series 490 G. C. Roof Drain 


Josam makes hundreds of types of floor, roof, shower 
drains and other types of drains and drainage prod- 
ucts to meet the needs of every type of building. 
To save time and money, check your drainage re- 
quirements with Josam. Send for literature apply- 
ing to your particular project. 


JOSAM MANUFACTURING CO. 


General offices, 360 Ferguson Bidg., Cleveland, Ohio 
Plant, MICHIGAN CITY, INDIANA 


Representatives in all Principal Cities 


JOSAM PACIFIC CO. 
San Francisco, Cal.—West Coast Dist. 


EMPIRE BRASS CO. 
London, Ontario Canada—Canadian Dist. 
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Manufacturers’ 
Activities 


Because of the rapidly expanding 


| business activity in the Southwest, Cur- 


LER-HAMMER, INc., Milwaukee, Wis., 


| manufacturers of electric motor controls 


and allied products, has established 


| Dallas, Tex., as a new district sales ter- 


ritory, replacing the former branch 


| sales office operation. The district will 


| be under E. K. Anderson, district man- | 


| ager, at 715-A N. Ervay St., Dallas, and 


| branch sales office in Houston, and will | 
| operate under the supervision of the | 
SET Ee | 
| 
} 


| of operation. 


includes Texas, Oklahoma, Arkansas 
and southern New Mexico. J. S. Darby 
will be in charge of the company’s 


Dallas office. 
H. K. Porter Co., INc., has elected 


C. R. Dobson as vice president in charge 
Mr. Dobson, 


| chief industrial engineer of the Jones & 
| Laughlin Steel Corp., will supervise op- 


| erations of the seven Porter manufac- | 


turing plants. 


James M. Borror has been appointed | 
| Northwest district representative of The | 
| Galion Iron Works & Mfg. Co., covering | 
the states of Washington, Oregon, Idaho, | 


| Montana, and Wyoming. 


A SPECIAL ISSUE of 


| Welder” contains some unusual photo- 


graphs showing applications of the com- | 
pany’s products to wartime metal join- | 
Of particular interest | 
are three photo-micrographs taken at | 


ing problems. 


500 diameters which vividly show the 
perfect bonds possible through the use 


| of the company’s products.—Eutectic 


| Welding Alloys Corp., 40 Worth St.. | 


New York 13, N. Y. 


| engineer for construction materials. He | 


Appointment of Rosert C. FRIEDLY | 
as construction specialist for Nelson | 
| Sales Corp. of Lorain, Ohio, has been 
announced. Mr. Friedly’s background | 
_ includes several years of experience as | 


an independent contractor and sales 


served as an officer in the U. S. Army, 


| joining the Nelson organizatiorf shortly 


| 
| 
| 


after his recent discharge. His initial | 


assignment will be to establish com- 
plete application specifications for Nel- 
son stud welding in construction. 


M. A. CLements has been appointed 


| service manager for the western divi- 


sion of Caterpillar Tractor Co. at San 
Leandro, Calif. Mr. Clements joined 


| the Caterpillar organization in 1936. 
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Adams 


DISTRIBUTORS 


Headquarters for 
MACHINERY and SERVICE 


ALA..... Machi Company 
Tractor & Equipment Comars 

ALASKA Fairbanks—Glenn Carrington & Company 
ARIZ... Phoenix—The 0. S. Stapley Company 
ARK... Little Rock—Little Rock Road Machinery Co, 
CALIF... Western Factory Branch 

J. D. ADAMS MANUFACTURING Co. 

230 7th Street, San Francisco 3 


Merced, Bakersfield, Santa Maria and San Diego 
Denver—McKelvy Machinery Company 

...New Haven—W. |. Clark 

.... Phillips & Tractor Co., Baltimore 

. Jacksonville, Miami, Tampa—Florida Equipment Co 
Pensacola—Ray-Brooks Truck & Tractor Company 

. Atlanta—Tri-State, Inc. 
Albany—Tri-State Tractor Company 

. Boise & Pocatello—intermountain Equipment Co, 


. .Indianapolis—indiana Equipment Co., Inc. 
Evansville—Brandeis Machinery & Supply Co. 
..Des Moines—Herman M. Brown Company 
...Wichita—S. H. Denney Road Machinery Co. 
Louisville—Brandeis Machinery & Supply Co. 
Baton Rouge, Monroe, New Orleans — Dunham- 


L Baltimore—Phillips Machinery & Tractor Co. 
... Newton Upper Falls—United Equipment Corp. 
...Bark River—Bark River Culvert & Equipmen’ 
Detroit and Grand - at 
Wolverine Tractor & Equipment Co. 
...Minneapolis & Duluth—Rosholt Equipment Co. 
Jackson—Mississippi Road Supply Co. 
. St. Louis—Missouri-Illinois Tractor & Equip. Co, 
Kansas City—Noel V. Wood, Inc. 
. Billings & Missoula—Iindustrial Equipment Co. 
Great Falls—Hi-Line Equipment Co. 
..Omaha—Nebraska Tractor & Equipment Company 
North Platte—Cornhusker Tractor & Equip. Co. 
.....Reno—Brown Motors 
.... Manchester—R. C. Hazelton Co. 
. M... .Albuquerque—Hardin & Coggins, Inc. 
.....Buffalo—Dow & Company, Inc. 
Brooklyn—Edward Ehrbar, Inc. 
Albany, Syracuse—Milton-Hale Mach. Co. 
. C..... Raleigh—J. B. Hunt & Sons 
. D.. . .Fargo—Myhra Equipment Company 
...Cleveland—Gibson-Stewart Company 
Cincinnati—Rish Equipment Co. 
jor Equipment Co. 
Rich ilton Equipment Co. 
... Tulsa & Guthrie—C. L. Boyd Company, Inc. 
. .Portland & Eugene—Howard-Cooper Corporation 
East Butler—Walsh Equipment Co. 
ee E it Corp. 


Harrisburg & Wilkes-Barre (Kingston) — 
State Equipment Co. 
Providence— 


oe Machinery Co. 
.... . Sioux Falls, Rapid City—Empire Equipment Company 
... Knoxville & Cha Power Equipment Co. 
Nashville—Iindustrial Tractor & Equipment Co., Inc. 
Memphis—Road Builders Equipment Co. 
Dallas & Ferris Machinery Co. 
San Antonio—Jess McNeel inery Co. 
Plainview, Abilene, Odessa—Plains Machinery Co. 
El Paso—Hardin and Coggins, Inc. 
Salt Lake City—The Lang Company 


.. Richmond and Roanoke—Rish Equipment Co. 
Alexandria—Phillips Machinery & Tractor Co. 


AD ON OPPOSITE PAGE 
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PROVIDES MORE CLEARANCE—TO DO MORE WORK— FASTER! 


Tue high-arch front axle is one of the biggest recent cheaper . . . without waste of power or loss of operat- 
developments in motor grader design. And only in ing speed. 
Adams Motor Graders is this important advantage 


You have only to see Adams’ high-arch front axle 
available in several models and sizes. 


to know that here is an advantage you'll surely want 
Here is an advancement that approximately doubles in your new graders. And it’s only one of the many 

front-axle capacity—eliminates front-axle bulldozing. important advantages you'll find in Adams machines. 

In short, the high-arch front axle enables Adams Let your local Adams dealer show you why Adams 

Motor Graders to straddle far larger windrows of Motor Graders are your best buy—all ways. 

earth and oil mix—move more material, better, faster, J. D. ADAMS MANUFACTURING CO. - INDIANAPOLIS, INDIANA 
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Truck operators, confronted with increased costs, 
are solving this particular problem by using more powerful 
trucks ... hauling heavier loads on faster schedules. 
For your big trucks and tractors, assure these profit-making 
advantages by specifying the sub-assemblies. To get 
the exact balance . . . the maximum efficiency from your entire 
truck, specify Fuller Heavy-duty Transmissions ... 
the transmission designed by specialists to 
? give you longer wear-life plus top performance. 









ta ~~ ate tannins - 


FULLER MANUFACTURING CO., TRANSMISSION DIVISION 
KALAMAZOO 13F, MICHIGAN 
Usit Drop Forge Division, Milwavkee 1, Wisconsia 
































37 YEARS INSTALLING PILES 


OF EVERY TYPE 
CAST-IN-PLACE STEEL 

















CONCRETE SECTIONAL PIPE 
COMPOSITE TIMBER 


SOIL AND ROCK BORINGS 














18 EAST 48th STREET. NEW YORK 17, N.Y 


BOSTON 7 N hn . na eee. 












| post of secretary-treasurer. 


MacARTHUR CONCRETE PILE CORPORATION 
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Following a two-year engineeri»; ap. 
prentice course he spent a year jp the 
company’s research laboratory, 


: ining 
the service department in Dy nber 
1939. In 1943 he became servic. engi. 
neer and, a year later, was nam] cen. 

| tral division service manager. 

Lincotn Exectric Co., Ci, eland 
Ohio, announces the appointmen u 
R. W. Sharp as district manager and 
sales engineer of its new Indianapolis 
office. Mr. Sharp joined the c: npany 
in 1939 and has acquired broad «xperj. 


| ence in welding engineering. 


GitmoreE Hiett has become aivertis. 


| ing and sales promotion manager of the 
| Gorman-Rupp Co., pump manufacturers 
| of Mansfield, Ohio. He had previous 


experience as advertising manager for 
refrigerators and home freezers with 
the Westinghouse Electric Corp. and 
was advertising manager of the Mans. 
field News-Journal and the Marion 
(Ohio) Star. 


R. G. Le Tourneau, Inc., Peoria, Ill. 


announces the moving of its eastern 


| sales office and the appointment of a 


new central sales manager. The office is 
located at 1026 17th St., N. W., 412-413 
Defense Bldg., Washington 6, D. C. 
O. A. (Jack) Williams was named to 
the eastern sales managership after 
serving LeTourneau as a district sales 
representative in 1944. W. B. (Bill) 
Worden, district sales and service rep- 
resentative for LeTourneau in southern 
California and Arizona for the past four 
years, has been named central sales 
manager for the company. 


S. V. Sacinor, for the past six years 


| general manager of the Davey Compres- 


sor Co., Kent, O., has been named vice 
president and a director of the Robin- 


| son Clay Products Co., Akron, 0.. suc- 


ceeding Thomas Rockwell, who is re- 
tiring as vice president and treasurer 


_ after 42 years. Paul V. Robinson. for- 


merly secretary, now has the combined 


THE AMERICAN MANGANESE STEEI 
Division of American Brake Shoe Co., 


| Chicago Heights, Ill, announces three 
| major appointments: A. R. Sittig, man- 


ager of manganese steel sales and F. L. 
Quinn, assistant vice-president in charge 
of welding products, at Chicago Heights. 
Ill.; and E. J. Nist, assistant vice-presi- 
dent at 230 Park Ave., New York, N. Y. 


L. J. RENNER has been appointed mid- 
continent wire rope sales manager for 
the Wickwire Spencer Steel division 
of The Colorado Fuel and Iron Corp. 
He will be located at 1502 Fort Worth 
National Bank Bldg., Fort Worth 2. 
Texas. He previously handled the sale 
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bolts - nuts - rivets - screws 


for DEPENDABILITY, | 
SECURITY, ECONOMY... 


In fabricating and joining the structural 
members of a bridge or steel-frame 
building, dependability and security 
are vital! 

Make your connections by bolting or 
riveting—and there need be no uncer- 
tainty about the strength or condition of 
the joint. The fastener itself is a well- 
known product, checked and inspected 
—and providing recognized physical 
values. Time-proved engineering calcu- 
lations are used in the design of the 
joint, and its soundness is readily de- 
termined by visual inspection. There 
are no great locked-up internal thermal- 
contraction forces within the bolted or 


riveted structure to detract from their | 


usable strength. 


Economy is always important—and , 


fabrication by fasteners brings welcome 
savings. For example, their use im- 
poses no limitations as to the chemical 
or physical properties of the metal used 
for the structural members. The lowest 


cost steel can be used without fear of | 


trouble. The full, known strength of the 
material can be employed safely in cal- 
culating the design of the structure. 
Whether your product be a skyscraper 
or an electric iron, parts joined by 
fasteners are DEPENDABLE, 
ECONOMICAL. 


AMERICAN INSTITUTE of 
Lt, NUT and RIVET DDD 


1550 HANNA BUILDING, CLEVELAND re oye ite) 





SECURE, | 









This complete traveling mixing plant is made to order for detours, access 
roads, patch work, shoulders, and general maintenance. Self-propelled, 
one-man operated, and maneuverable as a motor patrol, it finishes one job 
and is off to the next one at 15 miles an hour—wnder its own power. Saves 
time—saves manpower—saves equipment. 

Using local or imported materials, the Wood Roadmixer Model 36 handles 
up to 4 cu. ft. windrows and produces 100 to 150 tons of ready-to-spread 
mix per hour. 

If you are a contractor or a state, County, or municipal engineer, you can 
use this “One-Man Mixing Crew.”’ Write today for Bulletin 36. 








DRILLING | 


ANYWHERE 


ACED CON cm 
meron g «HGH _ 
- DUR 
pense for 
Restoring Disintegrated Concrete 
Dam, Dock and Bridge Repairs 


| tion will be handled through The Rich. 
| kraft Co.’s national sales organization 
| as a companion product with Richkraft 


| proof, insulating roof coating. 


| Corp., from 1936 to 1944, and presi. 
| dent of Cleveland Pneumatic Tool Co. 


| way as soon as machinery is available. 


| facture of its diesel engines is an- 


| equipped with the most up-to-date tools 


| ton Ave., Milwaukee 3, Wis. 


of the Mixer Manufacturers’ Bureau for 





of wire rope in the Chicago 


istrict 
office. 



































THe Catcium CHLORIDE Asso 
announces the moving of its office. from 
the Penobscot Bldg., Detroit. (4 [4 
Salle Bldg., 1028 Connecticu: Ay. 
N. W., Washington 6, D. C. " 


ATION 


SitvercoTe Propucts Co., Chicago 
has appointed The Richkraft (... Chi- 
cago, as sole distributor of Silvercote 
reflective insulation papers in the }juild. 
ing and construction fields. Djstri}y. 


building papers, Richkure concrete cur. 


Better | 
ing compounds, and Richlume water. 





Grorce P. ToRRENCE, executive vice- 
president of Link-Belt Company since 
July 1, 1946, has become president of 
the company, succeeding William C. 
Carter. In addition to his experience 
with Link-Belt Co., Mr. Torrence was 


general manager of Rayon Machinery 


from 1944 to 1946. His experience with 
Link-Belt dates back to 1911. 


THE IpAHO PoRTLAND CEMENT Co., 
located at Inkom, Ida., and only pro- 
ducer in the state, will soon double its 
1,200,000 sacks per year capacity. 
Plans for expansion are nearly com- 
plete with work expected to get under 



























A complete new setup in the manuv- 


nounced by Lister-BLAcKSTONE, INc., 
Milwaukee 3, Wis. All production has 
been moved to a new modern plant 


and machines. There will be almost 
complete concentration on the produc- 
tion of straight diesel engines. A mod- 
ern parts department has been estab- 
lished at 1568 W. Pierce St., Milwau- 
kee and the office is at 740 N. Planking- 





Jutien R. SteeELMAN, Koehring Co.. 
Milwaukee, Wis., was elected chairman 


1947 to succeed G. K. Viall, Chain 
Belt Co. 


The appointment of Homer L. Baker 





Steel Encasement and Fireproofing 
Sewer, Water Pipe and Penstock Linings 
Stack and Bunker Linings 
Wood Pile Casings— Pressure Grouting 
Prestressed Tanks and Silos i 


maria ian 1 | | | PENNSYLVANIA 
Te OT ; DRILLING COMPANY 


Saas pce | & PITTSBURGH, PA. 















- 


| as sales manager of the Louisville Ce- 
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ment Co. (manufacturers of Brixment 
and Speed portland cement) [tas just 
been announced. Joining the Louis 
ville Cement Co. in 1927, he was soutli 
eastern sales representative for thirteen 
years. In 1940 Mr. Baker was brougli' 
| into the home office at Louisville 
| become assistant sales manager. 





ER STREAK» CADMIUM PLATED ROCK DRILLS Crsmieieeeian een een ve meaiionee eccuretely as the codmivm 


Give greater drilling speed... have longer life. finishes on cylinder end pisten. Closer tolerances assure more power 
Better Lubrication is possible, preventing rucking. behind every stroke ... greater impact on the stee!... mere footage! 


The Sullivan Series 80 has the automatic “Econo-Miser" load contro! 
—delivers 60 to 630 CFM from an extremely compact, 2 stage port- 
able compressor—either gasoline or diesel driven. 


cores are necessary to plan eccurately for many jobs. You'll — 
analyses with Sullivan Core Drills or Core Drilling by contract. ’ 


VAN TEAMWORK 
/0STS DOWN 


an equipment works to- 
er with a smooth, steady 
iency that results in in- 
sed production and low- 
d operating costs. Less 
or, less maintenance and 
lost time add up to sav- 
s that assure profits. 


Ps ta ‘Sean ‘nehdeh-ehiell sll Sottioet Sreq0e 
Give more footage per shift. Positive locking brakes, quick- 
_ sat op end easy manceverabilty are other major featres. 


‘SULLIVAN DIVISION 


7 General Offices: ee W. Oliver Building, Pittsburgh, Pa. 


























































































for a top-flight job 


Contrary to the suggestion implied by its corporate name, 
the Virginia Engineering Company does not offer a creative 
engineering or architectural service. These, in its Opinion, are 

















functions which properly lie within the province of others. : 








Instead, they pride themselves in a complete construction 








service which in breadth, scope and thoroughness of operations 








is second to none in the industry. 








Only in this manner, it is believed, can the Owner's interests 
be served to the best advantage —through the combined efforts 
of Architect, Enginger and Contractor mutually striving for that 
rarity .. . the perfect job. 
































CHALLENGE IN A STAMP 


We've prepared a new booklet which briefly 
thumbnails the 31-year record of this company; 
we'd be delighted to mail you a copy, if requested 
on your firm's letterhead. 





















































HEAVY CONSTRUCTIO 





MECHANICAL + ELECTRICAL + UTILITIES 


CUTE A LLL, 


WE BUILD TO YOWR DESIGN 
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K. V. (Ken) Turner has |jcey a 
pointed assistant sales manager o{ La 
Plant-Choate Manufacturing (, |, 
of Cedar Rapids, Iowa. H, Started 
work for LaPlant-Choate as a blueprint 
clerk in the engineering depariment in 
1938 and since then his expericnee has 
included service work, export sales. field 
engineering research, and district sale; 
representative in northeastern Unite) 
States. 


Appointment of Witson A. Waicy; 
as manager of sheet and strip sales of 
Republic Steel Corp. has been ap. 
nounced. He succeeds John W. (yy. 
penter who has resigned due to jj 
health. Mr. Wright was first employed 
by Republic in Youngstown in 1930, 


A FIVE-YEAR RESEARCH PROJECT to 
promote safe, economic and efficient 
highway transportation has entered jts 
initial phase during the current school 
year at the University of Wisconsin Col. 
lege of Engineering. The project, sup. 
ported by a grant accepted in 1945 from 
The Four Wheel Drive Auto Co.. js 
under the direction of Archie H. Easton, 
Primary objectives are to make basic 
studies of truck and highway design 
for safety, economy and efficiency; to 
compare four-wheel drive trucks with 
single-axle drive trucks through experi. 
mental tests; to provide advanced study 
in the fundamentals and techniques o/ 
truck and highway design and to make 
other miscellaneous studies. 





A.uteD STEEL Propucts, INc., Cleve- 
land, Ohio, announces the appointment 
of John G. Fitzpatrick, Indianapolis, a: 
| direct factory agent in Ohio, Indiana, 
Illinois and Michigan. The company 
manufactures Bulldog grip-lug, Mango 
repointer bars, “Excelloy” hard surfac- 
ing materials, etc. 


A new company, TRACTOMOTIVE 
Corp., has been formed to manufacture 
equipment for industrial wheel and 
crawler tractors. V. M. Dobeus, for- 
merly chief engineer, Springfield works, 
tractor division of Allis Chalmers Co., 
is president. Paul B. Cochran, formerly 
general manager of Buckeye Traction 
Ditcher Co. is vice president and treas- 
urer. The plant and engineering de- 
partment now operate at Findlay, Ohio. 





Cuartes F. Coprincton has been 
promoted from assistant to the man- 
ager to sales manager of the blower and 
compressor department of the Allis 
Chalmers Mfg. Co., Milwaukee, Wis. 
Mr. Codrington joined Allis-Chalmers’ 
graduate training course in 1930 and 
served in the engine and condenser 
department for some time before be- 
coming associated with the blower and 
compressor department in 1935. 
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. . » AND COMPETITIVE TESTS PROVE THAT LaPLANT-CHOATE SCRAPERS DO THE 
BEST JOB UNDER THE MOST CONDITIONS! 


In the final analysis, any make of crawler 
tractor with sufficient horse-power will do 
a reasonably good job of handling a 
scraper. But when it comes to selecting 
the right scraper, it’s an entirely different 
story. Some scraper outfits get heaping 
loads in double-quick time. Others take 
much longer — even with the aid of a 
pusher. Some will dump or carry a smooth 
spread in high gear, while others are slow 
and uncertain—especially in wet or bulky 
materials. Some scrapers make efficient use 
of tractor power — others burn it up by 
lugging around “an extra yard of dead- 
weight” that is strictly an extra cost item. 
The point is—regardless of what tractor 


Positive FORCED EJECTION SCRAPERS 
rr SELLER 


—. 


you use, there’s a whale of a difference in 
scraper performance. And that difference 
in the scraper alone can have an important 
bearing on your stripping or material 
handling costs. That’s why more and more 
smart operators are picking up whatever 
tractors they can get—and standing pat on 
LaPlant-Choate Positive Forced Ejection 
Scrapers. Why LPC? Because competitive 
tests prove that under the varying con- 
ditions of scraper operation, La-Plant- 
Choate’s improved rigs consistently deliver 
highest average production at lowest over- 
all cost. Just ask any recent LaPlant-Choate 
owner. LaPlant-Choate Manufacturing Co. 
Inc., Cedar Rapids, Iowa; 1022 77th Ave., 
Oakland, Calif. 


FIRST in value 


because they're 


FIRST in 


performance 
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Curb Forms...Sections 10' long 
for either straight face or bat- 


tered face construction. 


Steel 


forms for all special concrete 


curbs. 


Combined Curb and Gutter 
Forms... Each 10' section con- 
sists of 1 each of back curb form, 
front gutter form and face curb 
form, also 2 each of face curb 
form supports, round stakes for 
back form and round stakes for 


——— 


Manufacture:s’ 
Publication; 


Trailer Accessories — (}(.)) ,)). 
letin) Describes and pictures  qjr 
brakes, vacuum brakes, couple r~. safer, 
tanks, sander, elevating endgat« winch, 
lights and safety equipment. horn. 
jacks—Fruehauf Trailer Co., Detroit 
32, Mich. 


Power Plant—(20-p. booklet) De. 
scribes “package-type” steam turbine 
generator power plant. Ten functional 
units into which electrical and me. 
chanical equipment of plant is coordi. 
nated are described and_pictured— 
Worthington Pump & Machinery Corp, 
Harrison, N. J. 


Compressors—(24-p. booklet) De. 
scribes single horizontal air and gas 
compressors. — Worthington Pump & 
Machinery Corp., Harrison, N. J. 


On-and-Off Track Equipment — 
(4-p. folder) Describes auto-railer, 
dual-purpose vehicle for operation on 
railroad tracks and highways. It is 
available as chassis on which various 


gutter form. types of bodies can be mounted— 


Evans Products Co., Detroit, Mich. 


Sidewalk Forms. ..10' sections, 
slotted 12" for division plates, 
which are removed without dis- 
turbing side forms after con- 
crete takes its initial set. 





Engines—(12-p. catalog) Features 
Ford-built engines for industrial and 
marine use. Specifications and dimen- 
sions are given. It fully describes 
100-hp. V8, 90-hp. 6-cylinder, and 40-hp. 
4-cylinder engines. Power curves show 
retommended speed range for con- 
tinuous operations.—Jndustrial & 
Marine Engine Division, Ford Motor 
Co., 5000 Schaefer Rd., Dearborn, Mich. 


Rigid Radius Forms...Used for 
building concrete curbs or curb 
and gutters when all intersec- 
tions or corners must match. 
Heltzel forms meade in sets to 
form a specified radius. 


Wire Ropes—(Pocket-size reference 
manual and catalog) Covers uses and 
selection of wire ropes for mining and 
is also applicable to construction. It 
gives fundamental engineering dats on 
wire ropes and_ general principles 
governing their use. Several valuable 
tables and illustrations are included.— 
Rochester Ropes, Culpeper, Va. 


Flexible Forms . . . Used when 
building radius curbs, curb and 
gutters or sidewalks where the 
radius is subject to frequent 
change or for serpentine work 
in park areas. 


maa ee Le 
BAT CHERS (for batch trucks or 
truck mizers wit Pra aur baie 


Pri ta: P 
Pee el - 
A EN RN ENT TTT! TT A A A FS SRN Re SRD 


Heltzel Steel Form & iron Company, Warren, Ohio a 
SEND ME STEEL FORM CATALOGS: aotbsmadpla 

yaar eee 

Airport Forms 


Thermometers and Pressure Gauges 
—(20-p. catalog) Describes vapor, gas 
and mercury-actuated thermometers and 
pressure gauges. Large cutaway illus- 
tration features design improvements 
found in Brown products, with each 
part clearly labelled for easy identifica- 
tion. Bulbs, charts and interchange- 
able cases are fully treated, as are 
operating features of instruments.— 
Brown Instrument Co., Wayne & 
Roberts Aves., Philadelphia 44, Pa. 


}) A-20 Steel Forms for TES 
or Curb and Gutters a OS eee 
or Sidewalks. va babs 
TL ee ea 
SIDEWALK FORMS 
12 


Airport Forms 
Name 
Address 


( Type of construction wsually engaged in) 


ih awa! 


Ua Sea 
SLL aac Las 
Tes 

ANIL CEs 
CRETE ROADS 


P0330 ee ee 
tS | 


Te), 
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De. 
bine 


“Sure we've got Wrought Iron Welding Fittings!” 


HEN you need wrought iron weld- 
ing fittings you really need ’em! A 
good way of getting them is to get the 
Tube Turns distributor on the phone. 
He handles the most complete line of 
welding fittings on the market, repre- 
sents the one source of supply on which 
you can depend for all welding fitting 
requirements. 
Tube-Turn wrought iron welding fit- 
tings are a standard part of the line as 


ct 
R008 mame 


TURN 


well as stainless steel, copper, alumi- 
num, monel metal, inconel, nickel, car- 
bon moly, chrome moly, brass. Tube- 
Turn welding fittings in these metals 
are available in all necessary weights, 
in a wide range of analyses, types, and 
sizes. The complete line of Tube-Turn 
welding fittings and flanges covers more 
than 4,000 items. Many of these are in 
stock with foresighted Tube Turns dis- 
tributors, in every strategic industrial 
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center, who built up a supply when this 
was still readily possible. 

Write for the name of your nearest 
Tube Turns distributor and facts about 
how the fittings that become part of the 


piping serve others in your industry. 


TUBE TURNS (Inc.) LOUISVILLE 1, KENTUCKY. 
District Offices at New York, Washington, D.C., 
Philadelphia, Pittsburgh, Cleveland, Detroit, 


Chicago, Houston, San Francisco, Los Angeles. 


tt Welding Fittings and Flanges 
ONE SOURCE OF SUPPLY FOR ALL WELDING FITTING REQUIREMENTS 
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_ building high-speed diesets 


. in placing value before volume 


emer s cemene COMPaaet, INC. - COLUMBUS, INDIANA 
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STANDARD ENGINEERS 
NOTEBOOK 


Heat-resistant grease 
stays in wheel bearings 


RPM Wheel Bearing Grease is specially made for all 
types of wheel bearings. Because it withstands ex- 
treme heat, it won't melt and throw out even in hard 
service. This prevents lubricant from working onto 
prake shoes and keeps bearings from becoming dry. 
Where necessary, extra grease can be packed in hubs, 
thus assuring adequate lubrication at all times. 


The tough, resilient film which RPM Wheel Bear- 
ing Grease spreads over bearings, won't break down 
under extreme pressure or jolts and shocks. It re- 
sists water and seals out dust and dirt. 


Truck and bus manufacturers recommend using extra 
care in lubricating, cleaning, and adjusting wheel 
bearings. 


Handy guides that assure this are the free Stand- 
ard booklets, "How to Service Wheel Bearings." 
There's one for light equipment and one for heavy 
equipment. Send for your copies. 


CLEAN WHEEL BEARINGS 
CAREFULLY BEFORE LUBRICATING 


IF PART IS DAMAGED REPLACE 


RESILIENT LUBRICANT 
FILM STAYS PUT UNDER 
HAMMERING ROAD SHOCKS 


RPM FILM RESISTS 
EXTREME HEAT, PRESSURE 
AND MOISTURE 


WORK RPM WHEEL BEARING 
GREASE THROUGHLY INTO 
ALL OPENINGS 


RPM STICKS TIGHT IN SMALLEST 
CLEARANCES OF CONE ASSEMBLY 


Neen! 
= an 


DETERGENT KEEPS RING GROOVES FREE 
OF STICKY, CLOGGING DEPOSITS 


RPM HEAVY DUTY 
PROVIDES SEAL THAT 
STOPS BLOWBY OF 
COMBUSTION GASES 


MAINTAINS RING 
TENSION 


PREVENTS HIGH 
CYLINDER WEAR, 
EXCESSIVE DILUTION 
AND OXIDATION OF 
CRANKCASE OIL BY 
UNBURNED FUEL 
AND GASES 


OIL FILM STICKS ON PISTON AND CYLINDER 
THROUGHOUT ENTIRE TEMPERATURE RANGE 


Heavy-duty motor oil 
reduces cylinder wear 


Many fleet operators have eliminated stuck rings, 
blow-by and excessive cylinder wear by using RPM 
Heavy Duty Motor Oil. 


This special heavy duty oil contains patenteu 
additives which remove sticky gum, carbon and lac- 
quer from rings and ring grooves, keeping rings 
free so they can expand fully. With rings expanded, 
the tough lubricant film of RPM Heavy Duty Motor Oil 
forms a seal between rings and cylinder which pre- 
vents the force of combustion from driving gases 
and fuels down the walls. 


RPM Heavy Duty Motor Oil sticks to metal at all 
operating temperatures. This assures unsurpassed 
lubrication at all times on surfaces of cylinders, 
pistons and rings, reducing wear to a minimun. 


RPM Heavy Duty Motor 0il will resist sludge forma- 
tion even in coldest operations, will not foam or 
corrode bearing metals. 


For additional information and the name of your nearest Distributor, write Standard of California, 225 Bush 
Street, San Francisco 20, Calif.; The California Oil Company, 30 Rockefeller Plaza, New York 20, N. Y.; The 
California Company, 17th and Stout Streets, Denver 1, Col.; Standard Oil Company of Texas, El Paso, Texas. 


FOR EVERY NEED A STANDARD OF CALIFORNIA Jos-provend propuct 
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WARRINGTON-VULCAN | 


Single-Acting Steam 


PILE 
HAMMERS 


it takes the right equipment 
to thrive on the tough ones— | 
whether they're tin cans or | 
pile driving jobs. And in 
pile driving, the right equip- 
ment is the Single-Acting 
Warrington-Vulcan. 

it gets results operating at a 
medium steam pressure to 
deliver a moderate frequency 
of effective, low velocity blows 
from a relatively heavy ram. 
It sinks wood, concrete or 
steel piles with speed and 
saving. Simplicity of design 
and rugged strength minimize 
operating, maintenance and | 
mechanical costs. With its | 
rapid, r 
action, this rugged pile driver 
has been thriving on the 
toughest jobs since 1887. 
We'll gladly furnish full de- 
tails. Write today. 


VULCAN '°" WORKS 


331 North Bell Avenue 


\ 






































































---Ilinois 





ular and continuous | 





MEN AN 


Ben Moreell, president of the Turner 
Construction Co, has announced the ap- 
pointment of F. E. Schilling, of New 
York, as vice-pres- 
ident in charge of 
labor relations. 
Mr. Schilling went 
with the Turner 
39 years ago after 
being graduated 
from the Thayer 
School of Engi- 
neering at Dart- 
mouth in 1908. He 
has been. a vice- 
president of the 
company for many years and previously 
had been a general superintendent of 
construction and executive in charge of 
many important building projects 

In announcing the appointment 
Admiral Moreell said, “Relations with 
labor constitute a problem of ever in- 
creasing importance to any large em- 
ployer. We intend to give the subject 
the full consideration which it deserves 
as one of our major problems of opera- 
tion.” 





John L. Geagin, district engineer for 
the Portland Cement Association of 
Chicago, will head the Memphis, Tenn., 
branch of that company with offices at 
22 North Front St. He will have charge 
of all activities in Arkansas and Ten- 
nessee. A graduate of Alabama Poly- 
technic Institute, he was formerly em- 
ployed in architectural work by the War 
Department. 


Guy B. Smith, who has been acting 
city engineer of Little Rock, Ark., since 
last May, has been certified to the post 
by the Civil Service Commission of the 
state. 


Marvin F. Johnson, Pikeville, Ky., 
has resigned as engineer on special de- 
sign problems in the Kentucky highway 
department to join the War Depart- 


ment’s engineering staff at Langley 
Field, Va. 


L. C. Hanks, senior highway inspec- 
tor for North Carolina, who was granted 
a leave of absence to participate in war 
work, has returned to his position in 
Division Eight. 


Robert Emmett Baker has resigned 
as secretary-treasurer of the Arthur G. 
McKee & Co., Cleveland, Ohio, engi- 
neers and contractors after 40 years of 
continuous service with the company 
and its predecessors. He has been a di- 
rector, secretary, and treasurer. He be- 
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D JOBS 


came a partner of Arthur G 
soon after the latter opened 
neering office in Cleveland in ]4 
Baker will continue as a direct. 
member of the advisory coy 
H. R. Moorhouse has been elec; 
retary and James Krumhans! | 
named treasurer of the McKee | 
placing Baker. Moorhouse hi. 
Baker’s assistant since 1929 an, 
cent years has been assistant s¢«-retary 
of the company. Krumhans] has peer 
with the firm since 1913. 


icKee 
engi- 
Mr. 
and a 
ittee, 
1 sec. 
been 
mM. re- 
been 


in re- 


Commander Bradford N. Clark. 
CEC., U.S.N.R., recently placed on the 
inactive list, has been named by Egger. 
& Higgins, New York City architects. 
as manager of the construction division. 


He returns to civilian life after nearly 
four years in the U. S. Navy. He was 
graduated from Pratt Institute and the 
New York University college of engi. 
neering. Identified in civilian life for 


some years with community engineering 
projects in Westchester County, \. Y., 
Commander Clark. prior to his Navy 
service, was on the Engineering Staff. 
U. S. Army, in a consultant capacity 
identified with civil engineering aspects 
of the development of Camp Kilmer. 
Camp Shanks and the U. S. Military 
Academy’s Stewart Field near West 
Point. 


Thomas R. C. Wilson, for the past 36 
years one of the small group of Forest 
Products Laboratory scientists who laid 
the technical foun- 
dations for many 
modern engineer- 
ing advances in * 
wood construction 
and use, retired 
Dec. 31. He had 
been on the labo- 
ratory staff prac- 
tically continuous- 
ly since the fed- 
eral wood research 
agency was found- 
ed in Madison, Wis., in 1910. 

Retirement as chief of the labora- 
tory’s division of timber mechanics does 
not mean that Mr. Wilson will give up, 
entirely his professional activities. He 
will remain for a few weeks to prepare 
an important report. After that he 
plans to continue to make use of his 
broad engineering experience with 
wood structures as a consultant to 
private wood fabricating and manufac- 
turing firms. He will specialize in glued 
laminated construction of the type now 
widely used in auditoriums, churches. 
factories, and other large buildings. 

Mr. Wilson came to the Laboratory 
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June, 1910. He left to accept another 
ition in February, 1917, but was 
called in May of that year to help 
vide the efforts of the laboratory in 
“orld War I and has remained ever 
sace. A graduate of Purdue University 
wh the class of 1909, he taught engi- 
vering courses there for a year before 
ining the laboratory. 

R. P. A. Johnson, another veteran 
ngineer of the Laboratory staff, will 
yeceed Mr. Wilson as Chief of the 
nivision Of Timber Mechanics. 

Philip S. Davy, a former lieutenant 
slonel in the Corps of Engineers, has 
turned to consulting work with the 
hwy Engineering Co. of La Crosse, 


Dic 


R. K. Greene, president of the Asso- 
jation of County Commissioners of 
labama, has announced appointment 
{ the following to the 7-man commit- 
e of county engineers to confer with 
he State Highway Department on 
tandards of road construction: Engi- 
vers Melvin Holt, Limestone County; 
i, H. Padgett, St. Clair County; L. J. 
Moore, Dallas County; J. D. Bulling- 
om, Lauderdale County; P. M. Ste- 
henson, Baldwin County; W. B. 
(Donald, Covington County; and 
R. L. Williams, who will represent Ge- 
neva County. 


{ppointment of Joel D. Feagin to 
he city engineering staff of Montgom- 
ry, Ala., has been announced by the 
ity commission. He will expedite street 
paving. He has just been released from 
he Army where he served as a lieu- 
enant colonel in the Corps of Engi- 
neers. Before joining the Army, he 
as a member of the state highway de- 
partment and had been a consulting 
ngineer for several towns and cities 
in Alabama. 


E. M. Anderson, Urbana, IIl., firm 
member of Wilson and Anderson, con- 
sulting engineer, Champaign, IIl., has 
hen appointed to serve as engineer- 
manager of the Urbana-Champaign 
Sanitary District while Walter M. 
Kunsch is on leave-of-absence because 
of illness, 


Luke H. Sperry, a member of the 
board of directors and director of engi- 
neering for Hercules Powder Co., has 
retired. Ernest S. Wilson, chief engi- 
mer, has become director of the engi- 
neering department, and Ray WN. 
Wheelock assistant director. The 
tiring director has been a resident of 
Wilmington, Del., since 1939 when he 
¥as appointed to the position of chief 
engineer. 






Stephen C. Casteel, resident engineer 
with the East St. Louis and Interurban 
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So you noticed there is such a difference in calculators. 
Yes, that’s exactly what I told the boss... order a Friden 
for me, with all its exclusive fully automatic features. 
The thing that really surprised me was how easy they are 
to operate ...after less than 15 minutes instruction 


I was able to breeze thru my figure problems. If you:like 


—~ 


my Friden, ask the boss to order one for you NOW. 
New cars are not immediately available... but Fridens are | 
worth waiting for, too! Just have him telephone 
the local Friden Representative . .. today.” 
Friden Mechanical and Instructional 
Service is available in approximately 


250 Company Controlled Sales Agencies 
throughout the United States and Canada, 





FRIDEN CALCULATING MACHINE CoO., INC. 


HOME OFFICE AND PLANT - SAN LEANDRO, CALIFORNIA, U.S.A. - SALES AND SERVICE THROUGHOUT THE WORLD 


ié6l 





KINNEY 


BITUMINOUS DISTRIBUTORS 


EXACT CONTROL MEANS FAST, UNIFORM 
SPRAYING WITHOUT WASTE 


One simple, three-way valve controls the entire operation of the 
Kinney Distributor, from circulating or loading to spraying. This 
hand-operated valve is the simplest control on the market... 
speedy, leakless, efficient. Complete air-operated controls are 
also available. A large handwheel convenient to the operator 
provides wide lateral control of the spray bar, eliminating waste 
at road edges. The Kinney Distributor handles all grades of bitu- 
men used in road work . . . tar, asphalt, road oil, cut back and 
emulsions. Its speedy Rotating Plunger Pump is accurate as a 
meter and applies material fast and in exact quantity specified 


by road engineers, 
Write for Bulletin, 


KINNEY MANUFACTURING CO. 


3527 Washington St., Boston 30, Mass., U. S. A. 
We also manufacture Vacuum Pumps, Liquid Pumps and Clutches. 


DRILLING 


Wood Preservers Since 1878 


EPPINGER AND RUSSELL Co. 


CONTRACTORS 


Core Borincs 
Diamonp & SHot Core Drituinc 


Water Co., East St. | Il] 
1941, has been appoint: a 
ager, replacing F. P. 
cently named manage: 
County, R. L., Water ( 
panies are under the 
the American Water W. 
Co., Inc. Mr. Caste: 
and construction work 
has taken him over th: 
and to Canada and Cu! 
Mize, chief engineer of | 
Co. since 1941, has been . 
engineer of the East ~ 
Interurban Co., effective |), 
place Casteel. Before 11) 

chief engineer for the \{, 

Co., Marion, Ohio. He wil! Je jn chs, 
of the company’s 11 stations jn 
area. 


radling , 


James R. Daugherty 
offices as a consulting engin: 
land, Ore., at 4636 N. E.G 
He is a civil and sanitary eng 
most recently supervised a large ep. 
crete pipe culvert jacking operation {y 
Reno, Nev. 


W. H. Stewart, formerly with the 
Oregon Highway Department, has }eep 
named city engineer at Dallas, Ore, 


P. R. Nalder, assistant office engi. 
neer for the Columbia Basin project a 
Coulee Dam, Wash., since his retum 
from AAF service, has been ass 
to the Washington, D. C.. offices of the 
Bureau of Reclamation as chief 0 
division of design and constructior 


Robert H. Hayes is now chief, Eng: 
neering Division, U. S. Engineer Office, 
Garrison district, Bismarck, \, D., in 
charge of design for the Garrison dam 
and reservoir project. He was chiei. 
Engineering Division, U. S. Engineer 
Office, Providence, R. I. He is a grat: 
uate of the University of North Carolina 
B.S.C.E., 1929. Previous connections 
have been with the N, Y. Air Terminals. 
Inc., Stone & Webster, and several U.5 
Engineer offices, including St. Louis 
Mo., Massena, N. Y., Wright Field 
Ohio, and Norfolk, Va. 


Burns & McDonnell Engineering 
Co., Kansas City, Mo., in its 49th year 
of consulting engineering work, has e0- 
larged its membership from four—R. E 
McDonnell, C. A. Smith, R. L. Bald- 
win, and R. H. MeDonnell—to eight. 
The new members selected from the 


LDED 
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ee 
[DUPONT carvan: Zs Guna 
OO EIGHTH AVE.,. NEW YORK, W. . 


POLES, CROSS ARMS, PILING, TIES | 
|Posts, BRIDGE and DOCK TIMBERS 


Loap Tests—Test Prrs senior associate engineers are: shop 
Arthur F. Hartung, electrical engi with 

neer, graduate of the University 

Kansas, who joined Burns 18 years a2 Th 

and specializes in electrical and pow! 17’-] 

design. Q)'-§ 
Russell G. Kincaid, civi! and by 

i draulic engineer, graduate of the (a Fi 


THE GILES DRILLING 
CORPORATION 


18 East 48th Street New York, N. Y. i 
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LED steel cages are used for 
am tie-in between tubular col- 
Wate »mns and the reinforcing structure 
“TR roof in a building addition erect- 
, fied in Cleveland, Ohio, Architects: 
e Wa utting & Ciresi. 

The reinforced concrete structure 
; 60 x 182’ with a wing 105’ wide. 
So that another floor may be added 
later, the roof is heavily reinforced 


ney take 400 lbs. per sq. inch. 





Ave, Details of the welded steel cage 
-Wtol@ and the top of the tubular column 
are sketched in Fig. 1. The cages are 
made of 34” round reinforcing bars, 
formed into rectangles and butt 


W4 “REINFORCING BAR 
1/4 "THE BAR 


2-19 ooweis $-6” Lone 


16° 16% bis “PLATE 


O"EXTRA HEAVY P/PE 


8£AM AND GIRDER REINFORCING 
48 NOT SHOWN 





FIG. 1 


welded. These rectangles are tied 
together with 14” tie tack 


welded to the bars. 


rods, 


Fig. 2 shows how the steel cages 
are welded, on both sides of each 
ing Ia leg, to the top plate of each column 
eat J bya 4” fillet weld using 3¢’’ “Fleet- 


: weld 5” electrode. 

ld- The tubular columns are 8” 
ht. diameter, extra-heavy pipe. Plates 
the measuring 16’’ x 16’’ x 114” are 


shop-welded to the column ends 
with a 14” fillet all around. 


e The building has ten columns 
1.10" long and two which are 
21’-8” long. 


Fig. 3 shows one column and steel 


A 


cage, and the framework used to 
support forms for concrete girders, 





FIG. 2 


beams and floor slabs. 


Fig. 4 shows roof during a later 
stage of construction with reinforc- 
ing bars for girders and beams in 
place, ready for placing of concrete. 

The reinforced concrete girders 
are 28’’ deep and are haunched 
down at the columns. Reinforcing 


FIG. 3 
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Welded Steel Cages Tie-in 
. Columns and Roof 


bars in girders are 114" square and 
those in the beams are 1” round. 
Strap iron frame shown in center of 
picture will have anchor bolts 
through the four holes for future 
second-floor column. 

The Lincoln Electric Company for 
years has been publishing a series of 
Studies in Structural Arc Welding. 
These may be obtained by writing to 
THe Lincotn EvLectric Company, 


Dept. 251, Cleveland 1, Ohio. 





mere 
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e versity of Missouri, who oe 
or the firm for 20 years and tafe 


hydraulic work. 





C. Kelsey Mathews. 


€ engi 
yhon on arches graduate of the Univer- Ka 7 


1 Ss who served three years a brie 
why civil engineering at th ersity ; 
Illinois, went to the firm ears « 
+o Shy er and specializes in appra nd al 
\ 


tary works. 















Earl J. Thomson, elect; 


. | graduate of Manitoba an: 
Smee ee ee ee ee ee universities, who served { 


1 €NZineer 


Marquette 















Vears 
acting and assistant city at 7 
Moose Jaw, Sask., went to the firm 1 
years ago and specialize- in wate, 
works, sewage treatment. and pou. 


plants. 


Albert W. Gray, assistant to ; 





THE SHEPPARD Diesel de- 
livers steady, low-cost 
power independent of out- 
side interference. 


MY SHEPPARD operates on 
low-cost domestic furnace 
oil. Storage of highly 
inflammable fuel is elim- 


earlier career active in civil engineerin, 
work for the Massachusetts Highway 
Commission; as street commissioner oj 


inated. Colorado Springs, Colo., and constr. 

tion manager on the Glenwood ang 

Oe Pe ee eae ee a ee pas eee Boulder hydro-electric developments of 
the Colorado Power Co., has retired 

= from active service. Before joining the 

t£BZZe Hartford company Mr. Gray was a con. 


struction superintendent for the Stone 
& Webster Engineering Corp.. Boston, 
and later an executive in several Con. 
necticut industrial plants and for a time 
chairman of the board of the Hartford 
Electric Steel Corp. 


“hi 


THE SHEPPARD arrived fully 
equipped. It is rated by its 
actual continuous power 
delivery while operating 
with all accessories. 


THE SHEPPARD'S simplified 
design makes mainte- 
nance a simple matter for 
me to handle myself. 





Lyle Fuller, who received his engi- 
neering education at the University of 
Wisconsin and who was engineer for 
the Marathon County, Wis., highway 
department for the last ten years. has 
been appointed acting county highway 
commissioner. 





—-----------7------------ 
a ee 








cr 
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Sapna 
































Wustrated booklet hisiaal : ; The 
describes many other HB. E. Horner, — of er one 
advantages of Sheppard at the Chicago regional office of the bec 
Diesel Power. The CAA, has resigned to become a membe: she 
exclusive Sheppard fuel of Foth & Porath, Inc., consulting en- we 
injection system is fully gineers of Green Bay, Wis. The nam * 
explained. Write for of the firm will be changed to Foth. th 
your copy today. Porath & Horner, Inc. Mr. Horner wa: a 

R. H. SHEPPARD CO., INC. city engineer of Peoria, Ill. for four th 
10 Middle St., Hanover, Pa. years and for six years was a contractor sp 


in Florida. 





Herman J. Eklund, Rockford, Ill. 
engineer and architect, has joined the 
staff of the Francis Engineering Co. 0! 
Rockford. 








Commodore Robert C. Johnson, 
widely known in engineering and con 


DIESEL’S THE P OWE — ae struction circles throughout Wisconsin 


before he entered the naval service, will 


7 become executive vice-president of the 
p Siesel Construction Co. of Milwaukee 
on Feb. 1, following his release from 


active duty. He is now public works 


Generating Sets—2,000 to 36,000 Watts ¢ Power Units—3% to S56 continuous H.P, 
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% VICTORIA COAL COMPANY, MONESSEN, PA. 


Where extra-tough conditions prevail, you'll find 


PLASTEEL SIDING and ROOFING 


There's a reason. PLASTEEL is permanent protection. Experienced construction 
engineers and maintenance operators—men who know—specify PLASTEEL 
because of its permanent built-in qualities. PLASTEEL is made of strong steel 
sheets that are covered with a plastics coating that resists the extremes of 
weather and all atmospheric conditions: mineral dusts, gas fumes, smoke, salt 
spray, and others. This coating is applied under heat and pressure to both sides 
of the sheet at predetermined thickness. This application hermetically seals 
the surface of the steel and protects it permanently against all corroding influ- 
ences. For further protection the sheets are finished with pure mineral mica 
that needs no paint, no repairs. That’s why more and more PLASTEEL is 
specified and used for extra-tough industrial assignments. 


PLASTEEL can be fabricated without injury to the sheet 


WRITE FOR SAMPLES AND DETAILS 


Ae Propucts Co. 


General Office and Plant Washington, 


Pennsylvania 
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STEEL 
FORMS 


for Tunnels 
Sewers 
Conduits 
Walls 


TUNNEL 


SHIELDS 


Complete with 
Hydraulic Equipment 


AIR LOCKS 
of All Types 


Write for Bulletin +12 


ROBERT $. MAYO 


Construction Engineer 


LANCASTER, PENNSYLVANIA 


To Enjoy 


NON-SLIP 
LONG-WEAR 


OT TL LLL 
BLADES 





Cement 
Floors 


In Factory, Shipping Room, 


Dairy or Laundry 


Aamtllou 


HAS NO EQUAL! 


ano CUTTING EDGES 


For any type or 
make of road 
building and 
maintenance 


BLADES, and 

SCARIFIER TEETH 
50 years experience 

special steels 
forged at the edges as- 
sure that extra wear- 
ing quality you need. 
All widths 
lengths, and 
thicknesses; 
punched ready to 
fit your machines. 
Write for special Bul- 
letins—give type and 
name of machines you 

e. 


Carefully sized, clean, free from 
| dirt and other foreign materials 


Write for Samples, Prices and 
Descriptive Circulars 


HAMILTON 


EMERY & CORUNDUM CO. 
dae ee 


CRD Seesaw 


| 


MANUFACTURING 
Ota 


BUCYRUS, OHIO 
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officer at the Jacksonyi! 
station. 


Herbert Scott-Smith. 
of streets, sewers and 
bury, Conn., retired on | 
years of service with 
His duties will be taken 
R. MeMahon, now an 
intendent who becomes 
of streets and sewers, a: 
Kelly, another assistant - 
who becomes superinten 


W. R. Smith recent|\ 
County, Ont., engineer. 
Ontario’s Department of Plonaine J 
Development, at Toronto, a 


J. Fred Offutt, veteran employee ; 
the Baltimore County, Md. highy; 
department, has been appointed roa4 
engineer and head of the department} 
the Board of County Commissione: 
Formerly engineer of plans, Mr. Ofy 


been acting head of the highways & 
partment since the resignation of Josey} 
D. Thompson last June. Mr. Andrewd 


| was reappointed to the post of chief 


engineer of the metropolitan district, 


Robert Lee Morrison, of Coneor 
N. C., who has been serving as dist) 
engineer of the Federal Works Agen 
at Knoxville, Tenn., has been nam 
city manager of Knoxville. 


Official transfer of 67 employees of 
the Louisville, Ky., sewer division to the 
new sewer board, which has taken over 
all sewer work, has been made. Heat. 
ing the new division will be 6. R 
Gregg, who has had charge of that work 
and the street cleaning division. Frank 


»A. Nolan was named street cleaning 


superintendent, and Charles Staley, bis 
assistant. 


Ray Widdifield has been named | 
succeed C. Homer Bricker as Medina 
County, Ohio, engineer. He has 


years. 


Eugene G. Funk has been named * 
perintendent of the New London, Oho. 
municipal water and sewage dispo= 
plants. 


Virgil F. Bowers has become Adan: 
County, Ind., surveyor at Decatur. 
placing John W. Tyndall, who will © 
main as Bowers’ deputy. 


Ralph Wolf, Columbus, has been > 


| pointed executive secretary of the (hie 


Highway Department, succeeding Ralp! 

Groves, Newark. He is a graduate “ 
Ohio State University and before ™ 
war was employed in the city enginet!* 
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Macwhyte Wire Ropes include: 
MACWHYTE PREformed and 
Non-PREformed Internally 
Lubricated Wire Ropes... 


MONARCH WHYTE STRAND 
Wire Rope... Special Traction 
Elevator Rope... Stainless Steel 
Wire Rope... Monel Metal 
Wire Rope... Galvanized Wire 
Rope. Macwhyte also makes 
Atlas Braided Wire Rope 

‘ Slings, Hi-Fatigue Aircraft 

\ Cables, Assemblies, Tie-Rods. 

, \ Catalogs on request. 


MACWHYTE WIRE ROPES... 


all job-proved...assure you the 
correct rope for your equipment 


When you use the correct wire rope, both the rope 
and your equipment last longer, cost less to oper- 
ate. Macwhyte consulting engineers will check 
your equipment and recommend the wire rope 
specifically engineered for your job. Ask your Mac- 
whyte distributor, or write Macwhyte Company. 


MACWHYTE WIRE ROPE 


Manufactured by Macwhyte Company 
2930 Fourteenth Avenue, Kenosha, Wisconsin 


Mill Depots: New York * Pittsburgh e Chicagoe Minneapolis { 
Fort Worth « Portland « Seattle * San Franciscoe Los Angeles 
Distributors throughout the U.S. A. and other countries. 


NO. 692 


Make MACWHYTE your 
headquarters for WIRE ROPES 





Back in 1897 the type of 
spark-ignited internal combustion 
engine we all take for granted 
today was no more than a gleam in 
the eye of enthusiasts, There were 
automobiles, of course, and tractors 
and portable power units of a sort, 
but they were clumsy and unre- 
liable by present standards. 


That was when the inventor of 
the first portable storage battery, 
Thomas Witherbee, set up shop in 
New York. What he made was 
called an “igniter” and it was, 
strangely enough, the lineal ances- 
tor of today’s best known battery- 
less ignition unit. In 1904 he 
formed the Witherbee Igniter Com- 
pany and when he made a piece 
of equipment that developed the 
necessary spark without a battery 
it also was called a Witherbee Ig- 
niter. This electric igniter used an 
entirely different ignition method, 
and it could produce a strong, hot 
spark regardless of engine speed. 


For years standard equipment on 
most cars and other internal com- 
bustion engines was a WICO mag- 
















neto— the trade mark was taken 
from the initials of the original 
company. The business was moved 
to Massachusetts in 1909 and when 
it was reincorporated in 1920 it 
became the Wico Electric Com- 
pany, following the trade mark. 

Today WICO is the world’s largest 
producer of magnetos exclusively, 
supplying many of America’s 
largest manufacturers of farm im- 


\plements, contractors’ equipment, 


outboard motors, and large and 
small power units of all kinds. A 
well trained staff of field engineers 
and more than a thousand author- 
ized service) stations throughout 
America sell ‘t® and serve the ulti- 
mate users of these economical, re- 
liable magnetos..) Wico Electric 
Company, West Springfield, Massa- 
chusetts. Nes 
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DRILLING 
CONTRACTORS 


DIAMOND AND SHOT CORE 
BORINGS — DRY SAMPLE 
BORINGS 


Foundation Testing for Bridges, Dams 
and All Heavy Structures 


Also 


Manufacturers of Diamond and Shot 
Core Drills, Accessories and Equipment 


SPRAGUE & HENWOOD, Ine. 
Seranton, Pa. Dept. E, U. S. A. 
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office in Columbus, Ohi. 


Schuyler Lee, Clyde, | 
appointed superintend: 
County highways, succ: 
Weidle, elected county 
in November. 








of Fry 
g Georg, 
THM Iss) he 





Leon Smith has becom: 
(Fort Wayne), Ind., sussoyor ¢, 
4-year term, succeeding \W., Carl 
Duell. Herbert W. Hen-chen i, 5, 
new chief deputy survey«;. \fy. Gad 
formerly served as chie/ leputy 
veyor. Edward Neiter }; heen ae. 
pointed Allen County hig! il 
tendent for 1947. However. he hy, 
submitted his resignation,  effer,, 
Feb. 1, and no action has |yeen take, 3 
his successor. 


len Couns 






Vay Superin 





EE, 


Engineering 
School News 


William D. Mclllvaine, Jr.. has hoon 
appointed director of engineering eye. 
sion services at the University o{ 4). 
bama. His previous work bias inelydej 
a variety of engineering assignments 
with the Minneapolis-St. Paul Sanitary 
District, Minnesota State Highway De. 























ing of the City of Chicago. Mr, \p. 
Tllvaine has also taught at the Univer. 
sity of Minnesota and performed as«- 
ciation, research, and editorial work ‘0 
the American Public Works Associ. 
tion. 

University activities with which \r 
Melllvaine will be concerned includ: 
the college grade engineering courss 
at the extension centers in Birming 
ham, Mobile, and Montgomery, special 
ized courses of value to industry and 
government, and cooperation in eng: 
neering short courses and conferences 

































































The Purdue University Technical In 
stitute, operating in Indianapolis, wi! 
Merle M. McClure, district manager. ha 
606 students currently enrolled. Cours 
are given in drafting, mechanical tec! 
nology, supervision of construction, th? 
technology of structures, and plan reat: 
ing. 
















The Cooper Union, New York City. 
has shifted from its own competiti'? 
entrance examinations for day en<" 
neering scnool applicants to the nati 
wide College Entrance Board Examine 
tions for engineering schools. Edwin > 
Burdell, director of The Cooper Unio. 
has announced. Entrance wil! contin? 
to be on a competitive basis. howevt 
and those with the highest scores 2 


stryt 
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One contractor, after watching the Moto-Paver perform, 
said: “I’ve been in this business for twenty years and this 
is the first real improved method of doing mixed-in-place 
work I’ve seen.” 
The Moro-PAvEr mixes and paves as it goes—spreading 
and laying any type of mixed-in-place bituminous material 
to any width, thickness and crown condition desired. When 
the job is finished the Motro-Paver can be driven, under 
The Moro-PaveR may be used in either oftwoways—by its Own power, to the next job. Paving speed is 4 to 50 feet 
dumping the aggregate from trucks directly into the plant ; ca 
on the road, or by picking up the windrowed materialof | per minute, road travel speed up to 25 miles per hour, 
the road with the special loader unit. oe ; 

mixing capacity 100 to 120 tons per hour. 

The Moro-Paver is especially adapted to resurfacing 
work on county roads and city streets, but is also highly 
efficient on new construction. Bulletin MP-46 will be sent 
on request. 


HETHERINGTON & BERNER INC. 
730 Kentucky Avenue, Indianapolis 7, Indiana 


@Mlolo-Paven. 


THE COMPLETE TRAVELING MIXER AND PAVER 
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the group from which the fre<| 
will be selected. 





ee The college of engineerin, 
Handied by sity of Illinois, will take no ney 
for the summer session. Sec. 


ter classes, beginning in Feb; 


SINGLE 
been closed to additional ¢; 


_ ; 
CYLINDER wa’ registrants for several weeks. !):esiden; 
HEAVY- |; George D. Stoddard says it i< ‘impr 


TT_e 
UNiver. 


t idents 








semes. 
ry have 


neering 


ble to expand the instructicjal stag 
DUTY and the necessary facilities ty care {, 
y= \ more engineering students than thos 















now registered at Champaign-| rbana, 
in the Navy Pier branch, Chicay, jn the 


ae pee ae 
ARM RY 4Aa-Coled ENGINE Galesburg, Ill., branch, and in about 
; A : . ; 30 Illinois high schools where freshe 
This unique piece of equipment is a street and highway sander, . “sashes umen 
dedeahe ad manufactured by Carroll Machine Works, St. ane me enpfaniting are started 
Paul, Minn. Powered by a Model AHH single cylinder Wis- 
consin Air-Cooled Engine, this machine has a capacity up to 1 
cu. yd. per minute, and spreads material evenly, in a full circle 
or directionally from 8 to 30 ft. 
In this type of outdoor operation, it is vitally important, of 
course, that the power unit not only be of rugged, HEAVY- 
DUTY design and construction, but also that it be adapted to 
ALL-WEATHER SERVICEABILITY. These are factors that are 
basic in all Wisconsin Engines. 
Wisconsin Heavy-Duty Air-Cooled Engines are made in a complete range 


of sizes (single cylinder and 4-cylinder models) from 2 to 30 hp. Descrip- 
tive literature on request. 


WISCONSIN MOTOR Corporation ; 
MILWAUKEE 14, WISCONSIN Elections and 
World's Largest Builders of Heavy Duty Air-Cooled Engines © ese 
2 Hosted | Activities 





There are 1,276 veterans taking ciyi] 
engineering courses and 1,362 mechani. 
cal engineering in Canadian univers). 
ties. 


Replac 
Skywa 





Blake P. Van Leer, president of the 
Georgia School of Technology, ha: 
been elected president of the Division 
of Engineering and Land-Grant Colleges 
and Universities. 
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DUFFIN IRON COMPANY “BERG"’ 


Established 1870 


FABRICATORS of 
STRUCTURAL STEEL 
| 


Buildings, Bridges and All Type | 





Robert E. Allen of the Univis Lens 


Co., was named president of the Day 


» Ohi Socie f P Enentonal En: 
CONCRETE SURFACER | | fincew cui” 


Directors elected included Harold 
Boyd, Sun Oil Co., and E. L. Luaces, 
Research and Development Corp. 

Allen succeeds Leo F. Flotron of th: 
City Engineering office as president. 



























Other officers include Hubert Cline, 
of Steel Suuckwes Frigidaire division, General Motors 
hi li in oli Corp., vice-president; Marvin Olsen, ( 
° This gasoline engine driven ma- National Cash Register Co., treasurer 
chine consists of air cooled gaso- and James P. Monroe, Dayton Rubber 
General Oftice and Works: line engine mounted on steel chas- Manufacturing Co., secretary. ( 
4837 So. Kedzie Ave. sis with casters. Equipped with o 
Chicago 32, Ill. flexible shaft, casing and Tool N. P. Hayes of Greensboro, \. _ 
has been elected president of the North 
Phone: Lafayette 0782 Head. Carolina Section of the American >o- 
Extensively used for surfacing ciety of Civil Engineers. Hayes. who 's 
. and finishing application on all vice-president of the Carolina Stee! - 
° Iron Co. at Greensboro, succeeds 
Contracting Olfice: CINE ECN: Mason Garber of Winston-Salem. who 
Suite 1600 - 37 W. Van Buren St. Various interchangeable Heads served as president of the section dur- 
Chicago 5, Ill. and Attachments are available for ing the last year. Other officers elected 
Phone: Harrison 8813 grinding, wire brushing, sanding are: E. D. Burchard of eels. a 
sels — ice-presi : Stiemke of he 
|] and polishing applications. vice-president; R. E. 
e leigh, senior vice-president; and George 
THE CONCRETE H. Maurice of Eagle Springs, secretary 
For Service and Dependability SURFACING MACHINERY CO. pane. 
Have it Fabsicated by Delfin! CINCINNATI 32, OHIO At an organizational meeting of a me 
Milwaukee county chapter of the Wis 
EN' 
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Concrete on New Jersey’s 
Pulaski Skyway after 13 
years of heavy traffic service. 
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Replacing 2,500 ft. section of Pulaski 
Skyway with concrete in 1945. 


Pulaski Skyway 
carrying 60,000 cars per day 


WAOeUw 


When the four-lane Pulaski Skyway was 
built in 1932, concrete pavement was placed 
on all but a 2,500 ft. section. 

For 13 years the Skyway has carried from 
40,000 to 60,000 vehicles per day. The con- 
crete is still in excellent condition and has 
provided uninterrupted service at low cost 
for maintenance. 

In 1945 it was necessary to repave the 
2,500 ft. section. This has now been com- 
pleted with concrete. 

Besides concrete’s demonstrated ability to 
carry a heavy volume of traffic at low cost 
for maintenance, concrete pavement usually 
costs less to build than any other pavement 


of equal load-carrying capacity. 

Low first cost, low maintenance expense 
and long life, mean low annual cost— the 
reason why portland cement concrete is the 
most economical pavement for principal 
urban and rural highways and city streets. 

Write for data on newest concrete pave- 
ment designs for roads and streets. Free in 
United States and Canada. 


PORTLAND CEMENT 
ASSOCIATION 


Dept. Ald-17, 33 W. Grand Ave., Chicago 10, Illinois 


Anational organization to improve and extend the uses of concrete 
«++ through scientific research and engineering field work 
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60-DAY 
RECORDER 
Panel, Wall or Pedestal 


for 


CONSISTENT ACCURACY 
in Flow Measurement— 


For 27 years, Sparling Main-Line Meters have 
served Water Works throughout the country. 


Today, nearly one half the Sparling output 
goes to Railroads, Pulp and Paper Mills, Oil 
Fields, Chemical plants, Sugar Refineries, and 
a wide range of other industries. 


SPARLING MAIN-LINE METERS 


consin Society of Profes- 
neers, Herbert Moore, con- 
engineer, was elected presid, 
R. Ransom, Cutler-Hamm: 
engineer, vice-president, an 
Hopwood, an engineer wit! 
Whitney, consulting engine: retary. 
treasurer. Directors are: |. [. Agthp 
processing engineer with A]| 
Mfg. Co., Arthur Simon. 
ing and patent consultant. 

Behrens of the Milwaukee 
gional planning commissio: 


| 


i Engi. 
Ng iyi] 
Richarg 
at “1gning 

‘obert Hy 


ess 


Chalmers 
ngineer. 
Ray T, 
intv re. 


The Illinois Contractors’ 
has changed its name to the 
General Contractors of Ilinoi 
re-elected were: president, | 
pert, Jr., Shappert Engine 
Belvidere, Ill.; and secretar, 
T. H. Joyce, Jr., president 
urer, Joyce Brothers Contracting Co, 
Springfield. P. F. Loiselle. president, 
Triangle Construction Co., Kankakee. 
was elected , vice-president. Newly 
chosen for the board of directors were: 
Norman Jansen,  secretary-treasurer, 
Jansen and Schaefer, Pekin: and H. H. 
Hall? H. H. Hall Construction (Co, 
East St. Louis, Ill. 


\ssoclation 
\ssociated 
Officers 
W. Shap. 
ng Co, 
treasurer, 
and treas. 


Cutaway View to 
Show Direct Action 


of Sparling Meters Subway system proposed 


for Los Angeles, Calif. 


Studies of costs and expected trafic 
for an $80,000,000 city-wide subway 
system in Los Angeles, Calif., are 
progressing and may be completed in 
April, according to a recent statement 
by K. Charles Bean, chief engineer and 
general manager of the city’s depart 
ment of public utilities and transporta- 
tion. 

Bean said that the first section, 
running north and south under Broad- 
way through the heart of the business 
district, would require at least two years 
to complete if constructed according to 
present preliminary plans and that ten 
years would be required to complete 
the entire proposed network. 


Bulletin No. 309 
is yours upon request 


“SPAI Dane Ain Measuring Equipment 


J! 
Ce 
LOS ANGELES 54. .Box 3277 Terminal Annex 
CHICAGO 16....3104 South Michigan Ave. 
BOSTON 8 


622 Broadway 
101 Park Avenue 
6 Beacon Street 


CINCINNATI 2 
NEW YORK 17 


ONE-PIECE Electroforged CONSTRUCTION 


plus the Twisted Bar assures safe footing under all 


ditions. 
ches to maintain—paint reaches entire surface. 
*% Open to maximum area of light and air. eel 
* Self-cleaning --- 2° sharp corners to clog with 
+ Economical and easy t0 install. 


BLAW-KNOX DIVISION of Blaw-Knox omemy , 
200 ittsburgh — 
Eee Leer 


Le 
— 
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